EE 


4. IL, TO 


cule een. 20h) (Po 24 57 


Anaesthesi 


Journal of the Association of Anaesthetists of Great Britain and Ireland 


i Volume 44 Number1 January 1989 


vol- 44 
Ajo. [2 
Lom 
{A} 
| 4 j 
f E 





The Association of Anaesthetists of Great Britain and Ireland 
Patron: HRH The Princess Margaret, Countess of Snowdon 


Published for the Association by 
Academic Press Grune & Stratton 
London San Diego New York Boston 


Sydney Tokyo Toronto 


ISSN 0003-2409 





S&W Medical Technology 
United Kingdom 

Ruxley Corner Sidcup 
DA 145 BL Kent 
Telephone: 01-309 0433 





Athena 


Build up your system 


S&W Elektromedizin GmbH 
West Germany 
WirmtalstraBe 20 a 

D-8000 München 70 
Telephone: 089 710 000 


S&W Medico Teknik A/S 
Denmark 

Herstedvang 8 

DK-2620 Albertslund 
Telephone: +45 2 62 33 66 
Telex: 33464 eswe dk 
Telefax: +45 262 1001 


brick by brick 


The breakthrough solution in patient 
monitoring. The answer to present 
needs and future demands. The 
monitoring and information system. 
Collects, handles and presents up to 16 
physiological parameters, from ECG 
and respiration, through to cardiac out- 
put, endtidal CO, and oxygen satura- 
tion. Central monitoring is available 
with up to 24 connected bedside scopes, 
and bed to bed communication is avail- 
able throughout the system. With the 
new concept of display and amplifier 
controls, patient monitoring has become 
easier and safer and contrary to conven- 
tional systems, truly flexible. 


You do not have to adapt to Athena, 
Athena adapts to you. 


ms 


ae ty pira 


4 
«J 











Anaesthesia 


Journal of the Association of Anaesthetists of Great Britain and Ireland 





Editor J. N. LUNN 

Associate Editor M. MORGAN 

Assistant Editors R. GREENBAUM, R. M. JONES, A. R. AITKENHEAD 
Editor of Anaesthesia News J. N. HORTON 

Editorial Board 

Chairman The President of the Association M. M. BURROWS 
Members C. F. SCURR, P. J. F. BASKETT, J. EDMONDS-SEAL and a representative of the 
Junior Anaesthetists’ Group 

Ex officio 

The Honorary Treasurer of the Association W. R. MACRAE 

The Honorary Secretary of the Association W. L. M. BAIRD 

The Immediate Past Honorary Secretary of the Association P. MORRIS 





Sub-editors of special sections 

L. KAUFMAN Anaesthetic literature 

J. R. DAVIES Computer programs 

JACQUELINE WELCH, DIANE WINTERBURN Reference librarians 
D. V. BATEMAN Honorary proof reader 





Address for literary contributions Dr J. N. Lunn, The Editor, Anaesthesia, 
Department of Anaesthetics, University Hospital of Wales, Heath Park, Cardiff 
CF4 4XW, UK [telephone Cardiff (0222) 763601; Ansafone available]. 


Neither the Editor nor the Association of Anaesthetists of Great Britain 

and Ireland is in any way responsible for the statements made or the views 
expressed by contributors. 

Investigations performed on man must conform to appropriate ethical standards 
including voluntary, informed consent and acceptance by an ethical committee. 
A written statement of this acceptance may be requested by the Editor. 


SRR L TT a a EE WE I) BOE ES AG SEE PCT Fe AE EEE PELTON, FIST ENE Tt PIO ETS CEOS ae WELT RES ES NE EISELE Be EAE SEATS 5 LEI 


ANAESTHESIA: ISSN 0003-2409. Volume 44 1989, published monthly by Academic Press at 24-28 Oval Road, London 
NW1 7DX, UK, for the Association of Anaesthetists of Great Britain and Ireland, 9 Bedford Square, London WC1B 3RA. 
All advertising enquiries should be addressed to the Advertising Department, Anaesthesia, Harcourt Brace Jovanovich, 2nd 
Floor, 24-28 Oval Road, London NW1 7DX (Tel: 01-267 4466; Telex: 25775 ACPRES G; Fax: 01-482 2293). 

Annual subscription price including postage: £108 UK and US $228 overseas. Subscription orders should be sent to Academic 
Press Limited, High Street, Foots Cray, Sidcup, Kent DA14 5HP (Tel. 01-300 3322). Send notices of changes of address to the 
publisher at least 6-8 weeks in advance, including both old and new address. 

Second class postage rate paid at Jamaica, NY 11431, USA. 

Air freight and mailing in the USA by Publications Expediting Inc., 200 Meacham Avenue, Elmont, NY 11003, USA. 

USA POSTMASTERS: send change of addresses to ANAESTHESIA, c/o Publications Expediting Inc., 200 Meacham Avenue, 
Elmont, NY 11003, USA. 

Printed in UK. 

© 1989 The Association of Anaesthetists of Great Britain and Ireland. The appearance of the code at the bottom of the first 
page of a paper in this journal indicates the copyright owner's consent that copies of the paper may be made for personal or 
internal use, or for the personal or internal use of specific clients in the USA. This consent is given on the condition, within the 
USA, that the copier pay the stated per-copy fee through the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 
01970, USA for copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Law. This consent does not 
extend to other kinds of copying, such as copying for general distribution, for advertising or promotional purposes, for creating 
new collective works, for resale or for copying or distributing copies outside the USA. 





Canadian Anaesthetists’ 
Society 
46th Annual Meeting 


Ottawa Congress Centre, Ottawa, Ontario m” TA 4 
June 9-13, 1989 OTTAWA 1989 











ith ANNUAL MEETING - 46° REUNION ANNUELLE 
JUNE ©-13, 1989 9-13 JUIN 1989 
—_—_—_—_—_—_——————— 








Joint Meeting of the 
Canadian Anaesthetists’ Society and the 
Association of Anaesthetists of Great Britain & Ireland 


CALL FOR ABSTRACTS 


FREE PAPERS AND POSTER-DISCUSSION SESSIONS 
a EE EOIN DEOOLUING _ 


Abstracts are invited for both oral and poster presentations. Abstracts must give a clear description 
of the project, with results, and must conform to a set length and format. Those accepted for 
presentation will be published in the Annual Meeting Supplement of the Canadian Journal of 
Anaesthesia. 


AUDIOVISUAL DISPLAYS AND SCIENTIFIC EXHIBITS 
eee eR DREN EA RARIDILD | 


Applications are also invited for these sections of the 1989 meeting. There is no absolute deadline 
but applications received after February 1, 1989, will be considered on a space availability basis. 


RESIDENTS’ COMPETITION 


Abstracts are also invited for inclusion in the Residents’ Competition. Candidates must be members 
of the Canadian Anaesthetists’ Society at the time of the competition, and occupy the position of 
Resident, Fellow or Research Fellow in a Canadian Department of Anaesthesia. 


The work must have been carried out in Canada and completed in the preceding 18 months. 


The Chairmen of Canadian University Departments of Anaesthesia (or their deputies) will act as 
judges. Three prizes ($500, $300, $200) will be awarded to the best of the Papers presented at the 
meeting. The papers to be presented will be selected by the Scientific Programme Committee from 
abstracts received by January 6, 1989. Abstracts of papers to be presented will be published in the 
Annual Meeting Supplement of the Canadian Journal of Anaesthesia. 


Those entries not selected for inclusion in the Residents’ Competition may be selected for 
presentation in the free paper or poster sessions. 


(A complete set of rules for the competition is available on request. ) 


rr SeSeSeSeSSeeeeeeseSeSeSsesesSsSsSs 


Abstracts must be submitted on forms which are available from and should be returned to: 


Canadian Anaesthetists’ Society 
187 Gerrard Street East 
Toronto, Ontario, Canada 
MSA 2E5 
Telephone: (416) 923-1449 


Deadline for receipt of abstracts is January 6, 1989. 
Send abstracts to the Society offices at the address above. 


0003—2409/89/010001 + 01 $03.00/0 


Anaesthesia, 1989, Volume 44, page | 


Editorial 


Anaesthetists, lawyers and the public 


Anaesthesia is devoted to clinical matters, to change, and 
to improvements in practice so that our service to pati- 
ents benefits. The writer does not much relish the concen- 
tration of gloom and doom which he endures at the 
moment since this gives him a somewhat jaundiced view 
of clinical practice. Nevertheless, the New Year is a good 
time to review both good and bad, so 1989 will see the 
introduction of a new regular feature of medicolegal as- 
pects of anaesthesia, which is the result of an idea of Dr 
R. Greenbaum and is in harmony with the journal’s strat- 
egy. The aim of the articles (the first appears on p. 64) 
is to inform anaesthetists more promptly than might 
otherwise be the case. Diana Brahams 1s to write about 
events in all levels of courts in the United Kingdom. 
She is a barrister and her opinions are her own. 

It is time that all doctors, including anaesthetists, 
faced up to these realities and it is hoped that, by means 
of these articles, anaesthetists in particular will take note. 
This is an experiment and I welcome readers’ comments, 
although they need not necessarily be for publication. 

It is a relatively rare event for anaesthetists to receive 
a good press. We are frequently reproached for events 
which are not always of our making and the praise- 
worthy efforts of most anaesthetists are ignored. More 
often than not this criticism, particularly in the press, is 
derived from judgements in the courts of law. Thus it 
may be useful for our readers to be aware of the facts as 
they appear to lawyers without the embellishment of 
journalists or the delay caused by medical protection 
mechanisms. Fear of criticism leads, we are told, to 
defensive medicine which is widely regarded as bad medi- 
cine; much of the practice of anaesthesia is, however, 
defensive because we are on our guard against the un- 
expected, and this stigma should not apply to us. Negli- 
gence is One matter: it has to be proved in court on the 
balance of probabilities and damage has to be proved to 
be a consequence of that negligence. There is no medico- 
legal problem until harm is demonstrated and a claim 
for negligence laid. Leaving an unconscious patient is 
another matter; it too is very likely to be proved negli- 
gent if harm arises in particular circumstances; even if 
not negligent, some might consider it to be a dereliction 
of duty. We have a duty of care and if breach of that 
duty results in injury to a patient then there is a risk of 
a claim for medical negligence. The mere fact that a par- 
ticular patient did not suffer does not absolve the an- 
aesthetist since there is still the matter of duty. Similarly, 
reading journals, books or newspapers or doing cross- 
words during supervision of an anaesthetic is not neces- 
sarily negligent, but perjorative comments are made (see 
p. 70) and do apply. The image of anaesthesia-from- 
the-coffee-room may seem attractive to some individual 
doctors but onlookers, such as surgeons and nurses, may 


have different perceptions: and these people are our col- 
leagues. Those who are not our colleagues certainly do 
not condone this behaviour and are indignant at the 
very least. 

There is another matter, which needs our prompt at- 
tention. Habitual absence from a National Health Ser- 
vice operating list, by an anaesthetist or surgeon, for 
work in the independent sector or for other professional 
work not approved by the employer, is not negligent 
but could be considered to be fraud. This is believed to 
be relatively uncommon amongst anaesthetists but when 
it does occur it harms us all by association. 

These examples of questionnable behaviour enhance 
the poor public perception with which we have to live. 
It is unfortunately true that the much more frequent 
occurrence of impeccable behaviour on the part of an- 
aesthetists is not only insufficient to redress the balance 
but also goes totally unrecognised. 

The pursuit of quality and assurance of quality in 
medicine is now overt although in reality it has always 
been part of the practice of medicine. However, when 
that quality is not achieved, it sometimes happens that 
the differentiation between responsibility and blame is 
blurred. This should not be; in other fields those who 
are proud to accept responsibility, and all that goes with 
it, are expected to make recompense. Public servants, in 
the old days, would admit to failure and resign from 
office in such circumstances. Nowadays it is common in 
medical circles for blame to be ascribed or even ac- 
cepted; and yet there is no punishment, only an attempt 
at recompense for the injured which sometimes appears 
also to be mean. 

Furthermore, even in serious cases, in which negli- 
gence is admitted and for which no defence can be 
offered, the settlement is made out of court and the 
defendant remains anonymous. The much-vaunted in- 
vestigative procedure after an accident which involves 
pilots of aircraft suffers the same disadvantage. Secrecy 
and the risk of double jeopardy limit the effectiveness 
even of this scheme which is otherwise superficially 
attractive to us. The contrast between ourselves and 
another learned profession is even more remarkable. 
The Law Society’s Gazette regularly publishes a list of 
names of lawyers who have offended their professional 
code. Their offences are also summarised. The General 
Medical Council does similarly but does not deal with 
clinical matters. Is it time for more openness in 
medicine?—then, at least, our critics could no longer 
accuse us of protective self-interest. 


J.N. LUNN 
Editor 
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of Wales 
Cardiff, CF4 4XN 


© 1989 The Association of Anaesthetists of Gt Britain and Ireland 


l 


Anaesthesia, 1989, Volume 44, pages 2-6 


The influence of patient characteristics on the requirements for 
‘postoperative analgesia 


A reassessment using patient-controlled analgesia 


J. W. BURNS, N. B. A. HODSMAN, T. T. C. McLINTOCK, G. W. A. GILLIES, 
G. N. C. KENNY ano C. S. MCARDLE 


Summary 


The requirements for analgesia after upper abdominal surgery were evaluated in 100 patients who received morphine by way of a 
patient-controlled analgesia system. Hourly and cumulative 24-hour requirements were analysed for possible correlations with 
patient characteristics and for the patterns of consumption throughout the 24-hour study period. The level of pain relief was 


assessed by linear analogue pain scores at 4-6 hours and 24 hours. Male patients (n = 46) required significantly more morphine . 
than female patients (n = 54) to achieve similar levels of pain relief (p < 0.05). There was an inverse correlation between age 


and morphine consumption in both males and females (r = —0.684, p < 0.00005 and r = — 0.502, p < 0.00005 respectively). 
No correlation was found between morphine tonsumption and patient weight. The pattern of hourly morphine consumption 
appeared to follow a diurnal rhythm, with peak times of demand at 0900 and 2000 hours. The variations in requirements for 


analgesia among patients and with time of day should be taken into account when a regimen for postoperative analgesia is 


prescribed. 


Key words 
Analgesia; postoperative, patient-controlled analgesia. 


Effective postoperative analgesia is of paramount import- 
ance, particularly after major abdominal surgery. Several 
studies have reported a wide range of individual require- 
ments for, and responses to, analgesic drugs.1~4 However 
most patients still receive intramuscular opioids,* pre- 
scribed at fixed time intervals, for pain relief in the early 
postoperative period. The bolus dose is determined usually 
by patient variables such as age, gender and weight, which 
are considered to influence the pharmacokinetic profile of 
analgesic drugs, although previous studies have shown no 
correlation between weight, height or body surface area and 
pain relief after a single dose of morphine or pentazocine. 
A significant inverse correlation between age and pain relief 
has been demonstrated.>°° 

Patient-controlled analgesia (PCA) is a relatively new 
concept in the management of postoperative pain.’ It pro- 
vides a unique opportunity to examine the requirements 
for analgesia and to reassess the factors which are thought 
to influence them. We have studied the morphine require- 
ments of 100 patients who received morphine delivered by 
a PCA system as the sole method of analgesia in the first 


24 hours after upper abdominal surgery, and analysed these 
requirements with regard to age, weight, gender and time 
of day. 


Methods 


One hundred patients aged 18-75 years, who had under- 
gone upper abdominal surgery were studied. Patients with 


cardiac, hepatic, or renal dysfunction were excluded, as | 


were those patients who received regular analgesic drugs 
pre-operatively. All patients had given informed consent 
for the study. 

The system comprised an Imed 929 computer-controll- 
able infusion pump connected to an Apple He micro- 
computer.® The PCA system was connected to the patient’s 
intravenous infusion by way of a nonreturn valve, and was 
programmed to deliver an incremental dose of morphine 
0.02 mg/kg, with a lock-out interval of 2 minutes. Maxi- 
mum dosage was 0.4 mg/kg in one hour. Start time and the 
time of each bolus dose were recorded and stored on disk. 
Pain relief was assessed using a horizontal 100-mm visual 


J.W. Burns, MB, FFARCS, Research Fellow, N.B.A. Hodsman, MB, FFARCS, Lecturer, T.T.C. McLintock, MB, 
FFARCS, Senior Registrar, G.N.C. Kenny, BSc, MD, FFARCS, Senior Lecturer, C.S. McArdle, MD, FRCS, Con- 
sultant Surgeon, University Departments of Anaesthesia and Surgery, Glasgow Royal Infirmary, 8-16 Alexandra Parade, 
Glasgow G31 2ER, G.W.A. Gillies, MB, FFARCS, Consultant, Victoria Infirmary, Langside Road, Glasgow G42 9TY. 
Correspondence should be addressed to Dr G.N.C. Kenny please. 
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Fig. 1. Mean cumulative morphine consumption for males and females. Bars 
represent SEM. Significant difference between groups p < 0.05. 
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24-hour morphine consumption related to age for males. n = 46; 


r = — 0.684; p < 0.00005. 


analogue; scores were recorded at 4-6 hours and again on 
completion of the study period at 24 hours. 

The cumulative 24-hour morphine requirements were 
then analysed with regard to a variety of patient char- 
acteristics that included age, weight and gender. Differ- 
ences between groups were analysed using Student’s t-test 
for parametric data and two-tailed Mann-Whitney U tests 
for nonparametric data. The relationships between mor- 
phine requirements and patient characteristics were deter- 
mined by linear regression analysis. 


Results 


The mean age and weight, and the gender of the 100 
patients included in the study are shown in Table 1. There 
was a significantly greater 24-hour morphine consumption 
by males than females (Fig. 1, Table 2). 


Table 1. Age and weight of male and female patients. Data are 
expressed as mean (SD). 


Males (n = 46) 


44.9 (15.3) 
67.7 (11.1) 


Females (n = 54) 


47.7 (14.5) 
63.3 (12.4) 


Age, years 
Weight, kg 


Morphine consumption over 24 hours was analysed 
separately for males and females and compared with age 
(Figs 2 and 3). There was a significant decrease in morphine 
consumption with increasing age in both groups. However, 
there was no correlation between age and the level of pain 
relief achieved at either 4—6 or at 24 hours (Table 2). Weight 
and 24-hour morphine consumption were analysed sepa- 
rately for males and females. There was no correlation 
between weight and morphine consumption in either group. 


4 J.W. Burns et al. 


“175 


150 


125 


Morphine (mg) 


O 20 30 





50 60 70 80 


Age (years) 


Fig. 3. 24-hour morphine consumption related to age for females. n = 54; 
r= —0.502; p < 0.00005. 
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Fig. 4. 24-hour morphine consumption related to weight. n = 100; not significant. 


Table 2. The 24-hour morphine consumption and linear analogue 
pain scores for males and females. Data are expressed as median 





(range). 
Males Females 
24-hour morphine 
consumption, mg 71.4 (5.2-154.0) 48.8 (9.0-164.0)* 
Linear analogue pain 
scores, mm 
4-6 hours 45 (0-100) 40 (2-84) 
n= 35 n= 4j 
24 hours 24.5 (3-74) 26.5 (0-72) 
n= 38 n= 46 
*p < 0.05. 


The combined results for all 100 patients are shown in 
Figure 4. 

The pattern of morphine consumption was analysed for 
all 100 patients. The data from the first 6 hours were dis- 


carded to exclude the loading phase, during which patients 
achieved optimum blood concentrations of morphine, and 
the hourly morphine consumption over the remaining 18 
hours were then plotted against time over 24 hours (Fig. 
5). Two distinct peaks in consumption can be seen at 0900 | 
and 2000 hours. 

Twenty-six patients started the study between 1000 and 
1100 hours. The pattern of their hourly morphine con- 
sumption, excluding the loading phase, showed a similar 
diurnal variation, with increased consumption at equivalent 
times of day (Fig. 6). 


Discussion 
Previous studies have relied on information derived from 
the results of single doses of analgesic, and involved 
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Fig. 5. Hourly morphine consumption during the last 18 hours of 
the study period (mn = 100). 
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Fig. 6. Hourly morphine consumption of patients who started the 
study between 1000 and 1100 hours (n = 26). 


assessments by several different nurse assessors in more 
than one centre.*:5 Patient-controlled analgesia allows each 
patient to titrate the amount of morphine required to 
relieve pain, and is ideally suited to the study of analgesic 
requirements over a period of time without observer bias. 

The results of this study suggest that morphine require- 
ments decrease with increasing age. The explanation for 
the effects of ageing on analgesia is primarily pharmaco- 
kinetic. Previous studies have demonstrated a decreased 
volume of distribution for morphine with increasing age, 
and the resultant increase in the initial serum concentra- 
tions of morphine after intravenous injection correlate 
directly with age.” The result is a decreased clearance of 
morphine from plasma, and an increase in clinical effect in 
the elderly.°-1° 


Our results did not demonstrate any correlation between 
patient weight and morphine requirements. This supports 
the findings of other studies which have shown no correla- 
tion between analgesic requirements and weight, height, or 
body surface area.* These patient characteristics may | 
influence the blood concentration of morphine, but circu- 
lating blood levels cannot be related to analgesic effects.'! 
The poor lipid solubility of morphine creates a delay in the 
equilibration of a given plasma concentration and opioid 
receptor site concentration. In addition, there is a wide 
individual variation in the perception of pain and efficacy 
of analgesia. This may be related to personality traits,!? 
and/or variations in the percentage occupancy of opioid 
receptor sites by beta-endorphins.'* 

Previous studies that assessed variations in the require- 
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ments for analgesia between males and females have pro- 
duced conflicting results. Two small studies using PCA with 
morphine and pethidine in 20 and 10 patients respectively, 
found no significant differences between the analgesic 
requirements of males and females.'*:'*> However, a study 
of 16 females and 25 males suggested an increased tendency 
amongst the females to rate their pain as more intense.!® 
The wide individual variation in requirements for analgesia 
requires large numbers to be studied in order to ensure 
reliable results. 

The reasons for the increased requirements in males in 
this study is not clear. Any reluctance to use the PCA 
apparatus or greater acceptance of postoperative pain 
amongst female patients should have resulted in higher pain 
scores as an indication of poor pain relief. Rigg ef al.'’ 
reported similar maximum concentrations and times to 
maximum concentration after intramuscular injection of 
morphine in males and females, which would indicate simi- 
lar volumes of distribution. They also reported a shorter 
elimination half-life for morphine in females, but this 
should have increased their requirements. Personality fac- 
tors are recognised to influence requirements for post- 
operative analgesia,'* and it may be that there was a higher 
incidence in males in our study of those aspects of 
personality which tend to increase requirements. 

The pattern of morphine consumption in our study 
showed considerable variation in hourly requirements at 
some times of day. The diurnal variation of plasma cortisol 
and ACTH is well known. The pattern of plasma beta- 
endorphin concentration parallels this circadian rhythm 
with trough levels that occur at 2200—0300 hours, and peak 
levels at 0400-1000 hours. A previous study showed 
that plasma pethidine concentrations (which correlate well 
with pain relief)'' were related inversely to endorphin 
concentrations in cerebrospinal fluid.'° Thus, morphine 
requirements ought to be highest at about midnight when 
endorphin levels are at their lowest, but our results do not 
support this hypothesis. 

An alternative explanation for these findings arises from 
a previous study on the level of noise in surgical wards, 
which is relatively constant, except between 2200 and 0630 
hours,?° and this would appear to match the pattern of 
analgesic requirements more closely. The diurnal variation 
in morphine consumption may therefore be related to ward 
activity. Increased requirements around 0900 hours could 
be associated with the morning ward round and routine 
nursing duties, and the early evening demands by increased 
ward activity around the visiting time. 

In conclusion, the required dose of postoperative anal- 
gesia decreases with increasing age, and males require 
higher or more frequent doses than females. There is a poor 
correlation between analgesic requirements and weight, and 
careful assessment of the individual in the postoperative 
recovery area with titration of intravenous bolus doses to 
response is perhaps the best guide to determine the appro- 
priate dose regimen in the subsequent postoperative period. 
The apparent diurnal variation in morphine requirements 
should be taken into account when postoperative analgesia 
is prescribed if PCA is not available. This variation in 
analgesic requirements may render single dose studies less 
appropriate in assessment of analgesic potency unless time 
of administration can be controlled strictly. 
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Variables of patient-controlled analgesia 
1. bolus size 


H. OWEN, J. L. PLUMMER, I. ARMSTRONG, L. E. MATHER AND M. J. COUSINS 


Summary 


The efficacy of a range of demand doses of morphine for patient-controlled analgesia was studied. Patients who self-administered 
the smallest dose (0.5 mg) were frequently unable to achieve good pain control; patients who received the largest dose (2 mg) had 
a high incidence of ventilatory depression. A dose of 1 mg was the best increment under the conditions of this study but the 
relationship between increment and lockout interval requires consideration. 


Key words 


Pain; postoperative. 
Analgesia; on-demand. 


Patient-controlled intravenous opioid analgesia (PCA) has 
been used for over 20 years.! Early primitive apparatus 
has been replaced with sophisticated bedside drug delivery 
systems which can be programmed simply by the attending 
medical or nursing staff.? The quantity of analgesic avail- 
able to the patient is limited primarily by the prescribed 
PCA variables; demand dose size (increment) and lockout 
interval (minimum time between doses). It is assumed that 
patients will demand repeated doses of analgesic agent until 
pain has been relieved. However, the demand dose size and 
lockout interval appear to influence the patient’s percep- 
tion of treatment effectiveness. 

Too small a demand dose may result in a large pro- 
portion of patients failing to achieve adequate analgesia. 
Lehmann et al.>* studied the agent tramadol in PCA. 
Thirty-eight percent of patients had inadequate pain relief 
when the demand dose was 9.6 mg, compared with only 
5% of patients in a later study using a demand dose of 18.5 
mg. Mean frequencies of hourly demands were similar in 
both studies, but almost twice as much analgesic agent was 
self-administered in the latter study. This unwillingness of 
some patients to increase the rate of demand to achieve 
pain control, in the face of a small prescribed demand dose, 
has been noted previously.’ Of course, too large a demand 
dose may produce adverse effects which result also in fai- 
lure of the technique. 

The most appropriate size of demand dose when mor- 
phine is used is the source of considerable debate. Origi- 


nally, as little as 0.1 mg was used per demand.! More 
recently, White® suggested that 1 mg is appropriate, but 
Rosen” described 2 mg as modest and incremental doses in 
the range of 2-4 mg as satisfactory. Bennett ® recommended 
an initial incremental dose of 1 mg although this dose was 
based on mean requirements of patients over several days 
after laparotomy, during which time pain severity pro- 
gressively diminished. Tamsen ef al’ recorded the usual 
demand bolus dose as 1~3 mg and Lehmann et al.'© used 
1.92 mg in their studies. 

The size of demand dose may have an important bearing 
on success of PCA. Consequently a prospective randomised 
study was undertaken to examine the effects of different 
demand dose sizes of morphine when used in PCA after 
upper abdominal surgery. 


Methods 


Results from a previous study 11 suggested that 60 patients 
should be included in the study to enable detection of small 
but important differences in total morphine consumption. 
However, it was also felt possible that one treatment could 
be grossly inferior to the others; therefore a group sequen- 
tial design !? was chosen in which the maximum number of 
patients was 60 but interim analyses would be conducted 
after enrolment of 21 and 39 patients. The overall Type I 
error is kept at approximately 0.05 by keeping the Type I 
error rate at 0.02 for each analysis. The randomisation was 
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carried out in blocks, such that treatment groups would be 
of equal size for each analysis in order to obtain maximum 
power for each analysis. 

The study was approved by the Clinical Investigation 
Committee at Flinders Medical Centre. All patients gave 
their informed consent and were tutored pre-operatively on 
the use of PCA. A standardised anaesthetic technique was 
used in all cases; morphine was the only analgesic agent 
used for intra-operative analgesia and for premedication. 
Morphine was administered after operation by PCA from 
a Lifecare PCA-Infuser by way of an intravenous fluid 
infusion line that incorporated a one-way valve. Patients 
were allocated randomly to receive a demand dose of 0.5 
mg, 1 mg or 2 mg morphine tartrate; the lockout interval 
was 5 minutes for all demand doses. PCA was initiated in 
the recovery area after the patient had been titrated to ‘no 
pain’ using 2.5 mg increments of morphine administered 
intravenously. All subsequent assessments were made by 
ward nursing staff who had been tutored on the use of the 
pain scale and were unaware of which bolus dose had been 
chosen for any patient. 

Residual pair was recorded at the end of each hour for 
24 hours on a four-point ordered-categories scale (0 = 
no pain; 1 = mild pain; 2 = moderate pain; 3 = severe 
pain). The total amount of morphine self-administered, the 
number of valid demands made and the incidence of nausea 
and vomiting were also recorded. The patient was with- 
drawn from the study if there was inadequate analgesia or 
a pain score of 2 or more on consecutive assessments, or if 
the patient developed a reduction in ventilatory rate to less 
than 10 breaths/minute or complained of severe opioid- 
related side effects. Otherwise, PCA was continued for 
24 hours. 

Fisher’s exact test was used in the comparison of num- 
bers of patients withdrawn due to inadequate pain relief 
or excessive opioid-related side effects. Student’s t-test 
was used to compare age, weight and hourly rate of self- 
administration of morphine. 


Results 


The groups were similar in respect of age and weight (Table 
1), sex ratio and type of surgery. The study was terminated 
after the first interim analysis (21 patients enrolled) because 
of the number of patients withdrawn with inadequate pain 
relief or opioid-induced side effects. The frequencies of 
these withdrawals from each group are shown in Table 2. 
Significantly more (6 of 7) patients in the 0.5 mg dose group 
were withdrawn as a result of inadequate pain relief than 
in the other dose groups (2 of 14) (p < 0.01). All patients 
had been pain-free at the start of PCA; the amounts of 
morphine administered intra-operatively and in the reco- 
very area are shown in Table 3. Five patients in the 2 mg 
demand dose group were withdrawn because of severe 
opioid-induced side effects compared to none in the other 
dose groups (p < 0.01). Four of these five patients had 
developed ventilatory depression; the other patient had 
severe nausea and vomiting, which was not controlled by 
large doses of metoclopramide or prochlorperazine, imme- 
diately after each demand. There were no differences in the 
incidences of nausea, vomiting or administration of anti- 
emetics among the three treatment groups. 

The duration that patients remained in the study (i.e. 
until they were withdrawn or 24 hours), the mean cumula- 


Table 1. Demographic and surgical data for each demand dose 
group. Values expressed as mean (SD) and range. 


Demand dose (mg) 


0.5 1.0 2.0 
n= 7] n=7 n=7 
Age, years 47.9 (19.9) 49.0 (15.0) 46.0 (13.9) 
20-75 28—66 26—69 
Weight, kg 58.3 (17.1) 65.5 (10.6) 63.8 (5.4) 
40.5-92.7 53.4-77.3 57.0—73.5 
Type of surgery 
Cholecystectomy 4 4 4 
Highly selective 
vagotomy l 0 3 
Transduodenal 
sphincteroplasty l 1 0 
Right hemicolectomy 
(extended) I l 0 
Anterior resection 0 l 0 


Table 2. Frequency of withdrawals from each demand dose group. 
Reason for withdrawal Size of demand dose 


0.5 mg l mg 2 mg 


Inadequate pain relief 6 2 0 
Severe opioid-related side effects 0 0 5 
Not withdrawn l 5 2 


Table 3. Synopsis of analgesia received and demands made by 
patients according to response. Values expressed as mean (SD) 
and range. 


Serious 
Inadequate opioid-related Not 


pain relief side effects withdrawn 
Number of patients 8 5 8 
Intra-operative 8.6 (4.5) 11.0 (5.7) 11.1 (4.9) 
morphine, mg 0-15 2~20 5—20 
Dose of morphine in 10.0 (0) 7.9 (3.9) 9.6 (0.9) 
recovery ward, mg — 0-10 7.5-10 
Duration in study, hours 11.0 (8.5) 14.8 (8.4) 24.0 (0) 
2-21 7-23 — 
Total self-administered 14.9 (9.1) 59.6 (36.4) 27.9 (20.5) 
dose, mg ~ 4-13 16-106 10-59 
Hourly dose, mg 2.0 (1.3) 3.5 (0.9) 1.1 (0.9) 
i 0.7—4.5 2.0—4.3 0.4-2.4 
Demands per hour 4.0 (2.7) 1.8-(0.5) 1.1 (0.7) 
1.4-9.0 1.0-2.3 ` 0.2-2.5 


tive dose of morphine during this time, mean dosage rate, 
and demand rate are shown in Table 3. Up to 12 demands 
per hour were available for all patients but eight patients 
were withdrawn because of inadequate pain control. This 
suggests that they were unable or unwilling to demand 
frequently enough to achieve pain control. Four patients 
(all of whom received 2 mg per demand) self-administered 
substantially more analgesic than the others and developed 
ventilatory depression. 


Discussion 
We found that the success of PCA (efficacy and absence of 
side effects) does depend on the size of the demand dose. 
This is in sharp contrast to the widely held assumption that 
patients will always self-administer an analgesic agent 
which just maintains an analgesic drug concentration in 
blood.?13 Our conclusion is consistent with the results of 


studies using two different demand doses of tramadol.?-* 
In addition, a study by Keeri-Szanto,* in which the size of 
demand dose of hydromorphone was changed over a four- 
fold range, found that a significant proportion of patients 
(at least seven out of 34) apparently demanded to an end- 
point other than return of pain. 

Some studies have shown that PCA may be no more 
effective than traditional intermittent intramuscular admin- 
istration.‘4-!© Even with PCA, a cycle of pain/discomfort 
followed by analgesic administration and relief is set up, 
although it may result in only mild or moderate pain for at 
least part of the time. This phenomenon would be exag- 
gerated by inappropriate choice of the demand dose.*:19:17 
Patients usually prefer PCA despite similar pain relief and 
similar opioid consumption.!§ This may be because of the 
perceived advantages of being in control of pain relief 
rather than actual superiority of the technique. However, 
poorly prescribed PCA (i.e. lockout interval too long or 
demand dose too small or too large) may prevent some 
patients from receiving enough analgesic agent, discourage 
them by lack of appreciable effect after each demand or 
having to wait, in pain, for the next dose, or lead to un- 
acceptable levels of optoid-related adverse effects. 

Eight patients, six of whom received the smallest dose 
(0.5 mg), complained of poor pain control in the present 
study. These patients could have made a demand every 
5 minutes (i.e. 12 per hour), but made only a mean of 4.0 
demands (range 1.4-9) per hour (Table 3). The reason for 
this is not clear; some patients questioned on this point 
were either unwilling to make more frequent demands 
because they expected to perceive analgesia after each dose 
or were afraid that they might self-administer too much 
analgesic agent. All the patients withdrawn from the study 
because of inadequate pain relief at one demand dose size 
achieved good pain control subsequently with a larger 
demand dose. There may be a (self-imposed) maximum 
demand rate which patients are reluctant to exceed, irre- 
spective of the demand dose. It has been proposed pre- 
viously that time since last dose is important to patients.‘ 

It is also unclear why so many patients who received 
2 mg per demand, and only patients in this group, self- 
administered enough opioid analgesic to cause ventilatory 
depression (using a definition suggested by Rosen’? and 
Bennett et al. 1° of less than 10 breaths/minute). It is acknow- 
ledged that frequency of ventilation bears no constant 
relationship to the degree of depression as judged by other 
standards. However, frequency is reduced in severe drug- 
induced depression and is the clinical guide most commonly 
employed. A slow ventilatory rate indicates also a reduced 
margin of safety and should prompt a review of therapy. 
The respiratory consequences of PCA are reputedly small 
in the absence of other risk factors. The slowest recorded 
respiratory rate in 1333 observations in a survey of 50 
post-surgical patients who received PCA was 12 breaths 
per minute.1° However, an initial demand dose of morphine 
of 0.6 mg/sq m was used and adjusted over the next 3 days 
according to patient response in 0.2 mg/sq m steps. It is 
possible that a degree of tolerance to the ventilatory depres- 
sant effect of morphine would have developed as the 
demand dose was increased. In contrast, bradypnoea has 
been described also in patients who self-administered 
morphine, 0.02 mg/kg/demand with a 2-minute lockout.?° 
Thus, the safety of the technique may have been overstated 
unless conditions are controlled carefully. The ideal lock- 
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out interval is likely to be agent-specific and we suspect 
that there is a complex relationship between lockout 
interval and demand dose. There have been attempts to 
determine a rationale for setting the lockout interval?! but 
review of this subject is hindered by the frequent failure to 
describe these variables in reports on PCA use. It is possible 
that a larger dose would be satisfactory if a longer lockout 
interval is prescribed. Indeed there is a continuum through 
smaller doses superimposed on a constant-rate infusion to 
a patient-controlled variable-rate infusion. However, PCA 
research has concentrated to date on its efficacy in specific 
situations or on differences between drugs. 

The optimal demand dose may be defined as the mini- 
mum dose to produce appreciable -analgesia consistently 
without causing either subjective or objective side effects. 
We believe that the optimal demand dose for morphine is 
close to 1 mg. This is comparable to the 0.6 mg/sq m 
reported by Bennett® at the end of PCA therapy and sug- 
gests that clinically significant tolerance to the analgesic 
effects of morphine does not occur in this situation. The 
relative effectiveness and potency of different opioids for 
PCA have been compared mostly using a single dose of 
each. However, such comparisons may have little value, as 
the size of the demand dose is critical for success. Dose- 
response relationships for each agent must be ascertained, 
and future comparisons made at the optimal doses. 
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Variables of patient-controlled analgesia 
2. concurrent infusion 


H. OWEN, S. M. SZEKELY, J. L. PLUMMER, J. M. CUSHNIE anp L. E. MATHER 


Summary 


The effectiveness of morphine after surgery by patient-controlled analgesia alone or with a concurrent infusion was studied. The 
infusion did not reduce the dose of self-administered analgesic and patients treated in this way received twice as much drug as 
those who used patient-controlled analgesia alone. Pain control was similar in both groups. The practice of patient-controlled 


analgesia plus infusion requires critical review. 


Key words 


Pain; postoperative. 
Analgesia; on-demand. 


The technique of patient-controlled analgesia (PCA) 
requires that the patient experience pain or discomfort 
before obtaining relief. If a drug with only brief analgesic 
action, e.g. fentanyl, is used then analgesia can be achieved 
rapidly, but a sustained high demand frequency is required 
to maintain pain relief. Patients who fall asleep may be 
awoken by pain and require several demands, subject to 
the lockout interval, to recover pain control. Thus it is 
believed that the concurrent administration of a continuous 
infusion (CI) of fentanyl improves the continuity of anal- 
gesia significantly.1-3 Morphine is the opioid agonist used 
most frequently for PCA. An infusion that is sufficiently 
large to abolish demands (i.e. completely suppress pain) 
increases the risk of ventilatory depression unless the rates 
of infusion and breathing are monitored continuously. 
Thus, the aim of continuous infusion of morphine with 
current PCA devices is to reduce the need for patients to 
make demands.* A comparison of morphine administered 
by CI at 20 ug/kg/hour and placebo showed that the anal- 
gesic infusion appeared to contribute little to pain control 
by intermittent intramuscular injection in the first 24 hours 
after surgery when assessed by nursing staff. Similarly, a 
comparison of two PCA devices noted that one machine 
which delivered an additional 1 mg/hour morphine by 
mandatory CI did not provide better analgesia than a 
machine with no CLS Four out of 30 patients developed 
significant bradypnoea when 2 mg/hour morphine by CI 


was used to supplement PCA.’ The present study was 
undertaken to investigate the contribution of a significant, 
but presumed safe, CI to the effectiveness of PCA. 


Methods 


The study was approved by the Clinical Investigation 
Committee at Flinders Medical Centre. All patients gave 
their informed consent and were tutored pre-operatively on 
PCA. A standardised anaesthetic technique was used in all 
cases; morphine was the only analgesic used for intra-opera- 
tive pain control and for premedication. Postoperatively 
morphine tartrate was administered from an On-Demand 
Analgesia Computer (ODAC) by way of an intravenous 


- fluid infusion line that incorporated a one-way valve. 


Patients were allocated randomly to receive wholly self- 
controlled administration (PCA)* or to self-administer 
morphine in addition to a mandatory infusion of 1.5 mg/ 
hour (PCA plus CI). The demand dose was 1 mg, with a 
lockout interval of 2 minutes and the maximum self- 
administered dose was set at 6 mg/hour. 

Approximately 2 mg/hour morphine was self-adminis- 
tered by PCA in a previous study on a similar group of 


*The ODAC has a minimum infusion rate of 0.01 


mi/minute. Thus, the PCA group received an infusion of 
0.12 mg/hour morphine in addition to PCA. 
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patients. We would expect this group to demand on average 
only 0.5 mg/hour if the CI (1.5 mg/hour) in the current 
study was effective. We determined by an estimate of var- 
iability in mean hourly demand rate from the previous 
study, that nine patients should receive each treatment to 
provide a power of 80% to detect such a difference at a 
Type I error rate of 0.05.9 The ODAC was connected to 
the patients in the recovery room after the patient had 
been titrated to ‘no pain’ using 2.5-mg increments of intra- 
venous morphine. All subsequent assessments were made 
by ward nursing staff tutored in the use of the pain scales. 
Only the first 24 hours of PCA use were studied. Residual 
pain was recorded at the end of each hour for 24 hours in a 
four-point ordered-categories scale (0 = no pain; 1 = mild 
pain; 2 = moderate pain; 3 = severe pain). The area under 
the pain score—time curve (pain AUC) was calculated for 
each patient. A pain score between those recorded at adja- 
cent times was allotted for the hours in which the patient 
was asleep at the time of observation. The total amount of 
morphine self-administered and infused, the number of 
valid demands made and the number of times nausea or 
vomiting required treatment were also recorded. In addi- 
tion, severity of nausea over the 24-hour period was 
assessed on a categorical scale (0 = none; 1 = some/ 
moderate; 2 = severe). PCA was discontinued if the patient 
developed significant reduction in ventilatory rate, i.e. less 
than 10 breaths/minute.* 

The Wilcoxon Rank Sum test was used in the comparison 
of total morphine dose, number of valid demands, pain 
AUC and number of doses of antiemetic administered in 
the two groups. 


Results 


A total of 22 patients were enrolled in the study to obtain 
the required group sizes, as data from three patients could 
not be used; one patient returned to theatre because of 
postoperative haemorrhage (see below), and in two cases 
the ODAC did not deliver all demands. 

Use of PCA was discontinued in two patients, both in 
the PCA-only group (after 11 and 20 hours), because of 
unacceptable levels of nausea and vomiting associated with 
demands. Data from these patients were excluded from 
statistical analyses that required data for all 24 hours. The 
maximum nausea score of 2 was assigned to these patients. 
Groups were similar in respect of age, weight and surgical 
procedure (Table 1). The number of valid demands and 
cumulative dosage of morphine are shown in Table 2. Both 
groups self-administered similar amounts of morphine; 
however, one group was receiving a mandatory infusion in 
addition to PCA and thus received over twice as much drug 
(p = 0.0003). Despite this, there was no difference in pain 
scores (pain AUC) between the groups (Table 2). 

There were no great differences in ventilatory rates be- 
tween the two groups despite the disparate morphine 
administration. Only one patient developed ventilatory 
depression (frequency below 10 breaths/minute); this was 
attributable to a large postoperative haemorrhage, and 
responded promptly to transfusion. There was no correla- 
tion between nausea score and pain AUC, Neither age nor 
weight correlated with morphine dose. There was no signi- 
ficant difference in the number of antiemetic injections 
administered to the groups (Table 2), but patients who 
received a concurrent infusion had less nausea (p = 0.02). 





Table 1. Demographic data for the two groups. Values expressed 
as mean (SD) and range. 





PCA + 
PCA only infusion 
Age, years 38.9 (9.8) 44.3 (10.7) 
23-51 31-63 
Weight, kg 69.2 (14.2) 74.8 (20.7) 
53.3-104.2  48.8-107.2 
Operative procedure 
Abdominal hysterectomy 6* 7 
Hysterectomy and oophorectomy I* l 
Oophorectomy 2 0 
Division of adhesions and tubal 
surgery l 0 
Diagnostic laparotomy 0 l 


* One patient in each of these groups discontinued PCA use early 
because of nausea. 


Table 2. Summary of postoperative observations. Data are 
expressed as mean (SD) and range. 


PCA only PCA + infusion p* 


Valid demands 31.0 (14.6) 35.8 (16.3) 0.54 
14-56 15-64 
nmg n=9 
Total dose of 33.9 (14.6) 73.8 (16.3) 0.0003 
morphine, mg 16.9--58.9 51-100 
n= n= 9 
Pain AUC 20.6 (6.1) 19.2 (12.2) 0.67 
0-24 hours 12.5-31.5 4.5-38.5 
næg = 9 
Doses of 3.5 (2.0) 2.1 (1.7) 0.14 
antiemetic 0-6 0-4 
n=8 n= 9 
Nausea score 1.4 (0.7) 0.7 (0.7) 0.02 
0-2 0-2 
n= 10 nom 9 
* Wilcoxon rank sum test. 
Discussion 


Results of this study demonstrate that the addition of 
a constant rate infusion to PCA neither improved the 
effectiveness of the technique nor reduced the number of 
demands. One would expect either that the dose of self- 
administered analgesic agent would be reduced by an 
equivalent amount to that administered by the mandatory 
infusion or that this hybrid control system would provide 
superior analgesia,+:!°-!! but neither occurred. This con- 
firms the results of a study in which CI of morphine (20 
ug/kg/minute) did not reduce the requirement for nurse- 
administered analgesic compared to patients who received 
placebo infusion.’ Similarly, Vickers et al. noted when 
they compared two PCA systems that a small concurrent 
infusion did not reduce opioid analgesic requirements. 
Several studies have reported the effectiveness of the 
combination of constant rate infusion plus PCA, but have 
not compared it with PCA alone.!’!4 Other workers have 
used variable rate infusions which adapt the mandatory 
infusion rate automatically to reflect the frequency of 
analgesic self-administration.*:!2 A short-acting analgesic 
was used in these studies, and a background infusion was 
used in an attempt to circumvent the expected need for 
high demand rates which patients could not sustain!®-}* and 
to obviate the need for patients to be awoken frequently by 
pain after short periods of sleep.!° The alternative is to use a 


longer acting agent which should reduce demand frequency. 
The rationale for use of the shorter-acting agents e.g. fen- 
tanyl or alfentanil, is their rapid onset of action. However, 
this has not been shown to confer any overall analgesic 
advantage. Comparison of results from different studies is 
difficult because the values for the system variables 
(demand dose size and lockout interval) are seldom 
reported. Both of these variables have a crucial bearing on 
the success of the technique.!3'1* Systematic studies of PCA 
variables have not been undertaken. 

The addition of mandatory infusion to PCA not only 
fails to improve efficacy but it also reduces the inherent 
safety of the technique. Many early PCA devices had an 
inbuilt reaction-time test to obtain analgesic medication 
(two button presses within a short time). This feature was 
recommended by participants at the first international 
workshop on PCA,!* but most current PCA systems 
require only a single button press; thus greater reliance is 
placed upon other safety features. Hybrid control of drug 
administration may decrease the safety of the technique 
unless the mandatory drug administration is at a low rate 
or possibly in the form of a decremental infusion;!° even 
when a modest fixed-rate supplementary infusion is used, 
e.g. morphine sulphate 2 mg/hour, ventilatory depression 
may occur.’ The conclusion of an audit of the first 200 
patients who used PCA at a District General Hospital was 
that PCA may not be safe when used with a background 
infusion.17 The possibility that a safe (i.e. low-dose) fixed 
rate infusion might be ineffective was discussed at the PCA 
workshop? and it was concluded that only clinical trials 
could resolve issues of comparative efficacy and safety. The 
minimum number of patients to test the hypothesis was 
calculated for this study (see above) because one treatment 
group was expected to be inferior to the other. 

It has been suggested that acute tolerance to morphine 
may develop rapidly with opioid infusions and may lead to 
increased opioid requirements during the period of acute 
treatment *:18:19 It is possible that tolerance may also 
develop acutely to emetic effects of opioids and in this study 
there was less nausea in patients who received an infusion 
even though they received twice as much morphine. 

We have studied only morphine and have not attempted 
to extrapolate these results to other opioids. The adverse 
effects and pain relief afforded by techniques such as decre- 
mental infusions or decremental infusion-demands could 
be studied because of the potential for ventilatory depres- 
sion with a fixed rate infusion. 
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Suxamethonium—the relation between dose and response 


R.J. CHESTNUT, T. E.J. HEALY, N.J. N. HARPER anD E. B. FARAGHER 


Summary 


In a study which involved 120 adult patients, the ED; , of suxamethonium was shown to be 0.51 mg/kg, using an electromyographic 
technique. Marked individual variation in response was noted, for example a dose of 0.3 mg/kg produced a range of blockade 
from 4%~-90%. Body surface area was shown to be more significantly related to blockade than lean body mass or total body 


weight. 


Key words 


Monitoring techniques, electromyography. 
Neuromuscular relaxants, suxamethonium. 


The intensity of neuromuscular blockade produced in 
separate patients by similar doses of suxamethonium is 
reported to be unpredictable and this uncertainty is re- 
flected in the wide range of doses, from 10-40 mg and 1.0- 
2.0 mg/kg, that are recommended for an adult patient.1~? 
Nonetheless, the relation between the dose of suxameth- 
onium and the magnitude of blockade in adults measured 
mechanically or electromyographically, does not appear to 
be published. It would therefore be instructive to examine 


both the relation between the dose of suxamethonium and 


the magnitude of the resulting neuromuscular blockade and 
also those variables which might influence the constancy of 
response. 


Method 
Group A 


One-hundred-and-twenty patients of ASA grades 1 and 2, 
aged 18-65 years were allocated, using a random sequence, 
to one of eight subgroups. Each subgroup was given a dose 
of suxamethonium within the range 0.2-0.6 mg/kg. Any 
patient with renal, hepatic or neuromuscular disease or 
taking medication known to affect the neuromuscular 
junction was excluded. All patients gave informed consent 
to the study which had been approved by the Hospital 
Ethics Committee. 

Neuromuscular transmission was examined by stimula- 
tion of the ulnar nerve at the wrist, using surface electrodes, 
with a supramaximal square wave impulse of 0.2 msec 
duration, repeated every 15 seconds. The evoked compound 


action potential (ECAP) of the adductor pollicis was 
detected and recorded on heat-sensitive paper using a port- 
able electromyograph, Neuromatic 2000M (Dantec), which 
also generated the stimuli. . 

Premedication with papaveretum 10 mg and hyoscine 0.2 
mg was given intramuscularly 90 minutes pre-operatively. 
A 10-mi sample of blood was taken before induction of 
anaesthesia. Plasma cholinesterase was assayed using the 
method described by Kalow and Lindsay.® The patient was 
excluded from the study if an abnormal value for cholin- 
esterase activity was subsequently found. 

Anaesthesia was induced with thiopentone 4-5 mg/kg 
and maintained with nitrous oxide 70% in oxygen. Expired 
carbon dioxide concentration was measured and normocap- 
nia was maintained by assisting ventilation when necessary. 
Three control values were noted after stable recordings of 
the ECAP had been established and then maintained for 
one minute. The preselected dose of suxamethonium was 
given intravenously preceded and followed by normal 
saline. The suxamethonium used in this part of the study 
was that which was normally available in the anaesthetic 
room. The ECAP of the adductor pollicis was monitored at 
15-second intervals until maximum blockade was achieved. 
Percentage blockade was derived from measurement of the 
peak to peak amplitude of the ECAP. 


Group B 


A further group of 15 patients was studied using the same 
anaesthetic technique. These received 0.3 mg/kg of suxa- 
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Relation between dose and response of suxamethonium 15 


% blockade 
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Fig. 1. Relation between dose of suxamethonium (mg/kg) and the percentage bloc- 

kade of the adductor pollicis. @, Group A ‘hospital available’ suxamethonium 

(a = 120); O, Group B specially refrigerated suxamethonium (n = 15). Mean 
values (SEM) are shown. 


methonium which had been refrigerated from manufacture 
to the time of injection. The patients’ lean body mass, body 
surface area and circulation time were recorded. Lean body 
mass was estimated by measuring skin fold thickness, body 
surface area by reference to nomograms relating height, 
weight and surface area, and circulation time by measuring 
the time from injection of the drug to time of onset of 
fasciculation. A 10-ml sample of blood was taken before 
induction of anaesthesia to allow the plasma cholinesterase 
activity and dibucaine number to be assayed using the 
techniques described by Kalow.®’° 


Statistical analysis 


Group A. The age and weight of the eight study groups 
were compared using one-way analysis of variance. The 
relation between dose of suxamethonium and response was 
examined by fitting a series of linear regression models 
using the method of maximum likelihood.!° The responses 
did not follow a normal distribution because they were 
expressed as % blockade. A number of statistical trans- 
formations were considered, but most were rejected because 
they failed to accommodate the restriction that the response 
variable could not extend beyond 0 and 100%. The best fit 
to the data while observing this constraint was found 
by assuming a linear relationship between dose and logit 
(response) where: 


y = logit (response) 
= log, (% blockade/(100-% blockade)) 


The adequacy of this fit was confirmed by the con- 
struction of a half-Normal probability plot of the model 


residuals.41 The results of these model fits have been 
detranfsormed into the original units for presentation; this 
shows the essential curvilinear relationship between dose 
and response. Confidence limits for the response at each 
dose studied were calculated: again, these have been 
detransformed to the original units and so are not sym- 
metrical about the (detransformed) mean response. ED 
values (and their confidence intervals) for 50% and 95% 
were calculated directly from the regression model fitted to 
the data.!! 

Group B. Response was transformed to logits as for 
group A and its mean (and 95% confidence interval) cal- 
culated. The relation between logit (response), body surface 
area, total body weight, lean body mass and time to 
fasciculation was examined by fitting a series of multiple 
linear regression models by the method of maximum like- 
lihood.!° The computations were all carried out using the 
G21M 3.77 statistical computer package.'!? Significance 
was set at the conventional 5% level throughout. 


Results 


Group A 


There were no significant differences between the patients 
in the eight treatment subgroups with respect to age and 
weight (Table 1). The relation between dose and response 
is shown in Figure 1, which also indicates the standard 
error of the mean (SEM) for the response observed at each 
dose level studied. A wide individual variation was noted, 
particularly at the intermediate doses (0.25-0.45 mg/kg). 
The magnitude of neuromuscular blockade ranged from 4— 
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Fig. 2. The relation between (a) body surface area and percentage blockade 

(r = 0.675); (b) total body weight and blockade (r = 0.625); (c) circulation 

time, as measured by time from injection of suxamethonium to fasciculation 

(r = 0.230) and blockade and (d) lean body mass and blockade (r = 0.657) in 

the patients in Group B, that is those who received 0.3 mg/kg of refrigerated 
suxamethonium (n = 15). 


Table 1. Patient characteristics. 


Mean age, Mean weight, 
Group Number years (SEM) kg (SEM) 
l 15 39.9 (3.56) 60.2 (2.25) 
2 15 36.9 (1.86) 56.8 (2.43) 
3 15 38.4 (3.30) 61.8 (2.12) 
4 15 34.9 (2.68) 60.2 (1.88) 
5 15 41.6 (4.26) 64.9 (2.14) 
6 15 37.6 (2.17) 63.0 (2.40) 
7 15 32.4 (2.27) 60.9 (1.32) 
8 15 37.6 (2.56) 60.7 (2.42) 


90% and from 84-99% respectively at doses of 0.3 mg/kg 
and 0.6 mg/kg. The ED,, for suxamethonium was calcul- 
ated to be 0.51 mg/kg with a 95% confidence interval of 
63.3 to 99.6%. The ED, was 0.31 mg/kg. 


Group B 


The blockade ranged from 28-98% in those patients who 
were given 0.3 mg/kg of refrigerated suxamethonium. The 
range was similar to that induced by the same dose in 
Group A, but the mean change in response was greater 
than that achieved by 0.3 mg/kg of hospital available 
suxamethonium. The mean response and its SEM are also 
shown in Figure 1. The lack of overlap with the confidence 
limit for the corresponding dose of hospital available 
suxamethonium indicates that this difference was statis- 
tically significant. 

A significant relationship was found between body sur- 
face area, lean body mass, total body weight (p = 0.006, 


p = 0.008 and p = 0.013 respectively) and the response to 
a given dose (0.3 mg/kg) (Fig. 2a, 2b, 2d). Nonetheless, even 
body surface area was a poor predictor of neuromuscular 
blockade with confidence limits of + 40%. No relation was 
shown between circulation time, measured using the time 
from injection to fasciculation and response (Fig. 2c). 


Discussion 


Durrant and Katz suggested that the relation between dose 
and response for suxamethonium was of academic interest 
only.'* However, values for the ED, and ED,, of muscle 
relaxants are important because a knowledge of these doses 
allows comparisons to be drawn between the responses 
of the separate muscle relaxants. The relation between 
dose of suxamethonium and response, measured electro- 
myographically, does not appear to be published. 

Published studies have examined the response to 
intramuscular injection'+ or to intravenous infusion of 
suxamethonium;!*:!® two techniques which are used in- 
frequently. The end point has been ill-defined in these and 
other studies that have been designed to relate dose with 
response; cessation of respiration or presence of fascicula- 
tion.'*''® Some investigators have examined the duration 
rather than the degree of blockade and in so doing have 
used doses which produce maximum blockade.'’ Schuh 
and colleagues have published a cumulative dose response 
curve for suxamethonium,'® but it has been suggested that 
a cumulative technique is inappropriate for a study of the 
action of drugs with a brief action.'°:*° The predominant 
feature of all the studies is the large variation in block- 
ade. !4-17-21-23 
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In the present study the ED,, for suxamethonium, 
determined electromyographically, was 0.51 mg/kg and the 
ED,, was 0.31 mg/kg. At 0.3 mg/kg (approximately ED; 5) 
the variation in the degree of neuromuscular blockade was 
marked. The variation in response was reflected in 
the wide confidence interval, and therefore must question 
the sensitivity of other studies which report the effect of 
other anaesthetic agents on the intensity of blockade as a 
result of small doses of suxamethonium.!® 

Many anaesthetists consider that the clinical variation in 
response to suxamethonium is because of spontaneous 
degradation of the drug, which occurs when it has been 
stored inadvertently at room temperature. The evidence 
cited by the manufacturers, however, suggests that the 
reduction in potency of suxamethonium kept at room 
temperature is of the order of 10% over 4-5 months. 
The mean blockade recorded in those patients given the 
refrigerated suxamethonium was significantly greater than 
that provided by the hospital drug, but the range in the 
blockade was still very wide (28-98%). Therefore, while 
degradation may have contributed to the inconsistency of 
the responses to the hospital drug, it is unlikely to be the 
only factor responsible for the variability in the response to 
suxamethonium. 

It has been suggested that a slow circulation leading to 
hydrolysis before the drug reaches the neuromuscular 
junction could be one factor in reducing the expected 
blockade and therefore in contributing to the variability in 
response to a given dose.**'?* Time from injection of the 
drug to onset of fasciculation has been reported to give an 
indication of circulation time ?4?6 and was used in 
this study to examine the relation between circulation time 
and the variation in response. The results presented here 
do not support the view that circulation time is an impor- 
tant factor in determining the degree of response. 

Those patients with atypical cholinesterase values were 
excluded from the study, but the degree of neuromuscular 
blockade produced in them (n = 14) was within one 
standard deviation at any dose. A difference in plasma 
cholinesterase level is therefore unlikely to contribute to 
the unpredictability of effect. 

The relation between body surface area and block at a 
dose of 0.3 mg/kg was more significant than that between 
lean body mass or total body weight and blockade. These 
findings are in agreement with the work of Cook and 
Fischer who suggest that the degree of neuromuscular 
blockade achieved in children for a given dose is related to 
body surface area. This explains the apparent resistance of 
children to suxamethonium and the variation in response 
found in children of different ages.!3:?7 Consideration must 
be given to other factors that might contribute to the 
variation in response. These could include the volume of 
distribution, plasma protein binding and receptor protein 
binding, factors which are more difficult to explore.!4:7!°8 
It is surprising that lean body mass, a measurement most 
likely to reflect muscle mass, was not more closely related 
than body surface area to blockade. 

The lack of constancy in the response to suxamethonium 
makes it difficult to predict with any accuracy the effect of 
a small dose of suxamethonium in an adult patient. This is 
an important consideration for those clinical situations in 
which a small dose of suxamethonium is commonly used, 
for example for electroconvulsive therapy or in the self- 
taming technique.?° 
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Intravenous regional anaesthesia of the arm 


Effect of the technique of exsanguination on the quality of anaesthesia and prilocaine plasma concentrations 


J. HAASIO, S. HIIPPALA anp P. H. ROSENBERG 


_ Summary 

The effects of different techniques of exsanguination of the upper arm during intravenous regional anaesthesia on prilocaine 
plasma concentrations, quality of anaesthesia, toxic symptoms after daflation of the tourniquet and injection pressure of the 
anaesthetic were studied in 10 healthy male volunteers. The nondominant arm was exsanguinated using either Esmarch’s bandage 
or elevation of the arm for 2 minutes plus arterial occlusion by compression of the brachial artery. The injection pressure after 
the prilocaine dose (3 mg/kg) was significantly higher in the elevation group (maximally 98 mmHg). There were no statistically 
significant differences in the onset of, or recovery from, anaesthesia between the groups. Various mild toxic symptoms, were 
experienced in the central nervous system after defiation of the tourniquet. However, there was no correlation between the two 
techniques and the degree of severity of the toxic symptoms. The highest single venous plasma concentration (total) of prilocaine 
was 2.3 pg/ml measured from the contralateral cubital vein (elevation group, 2 minutes). The differences in aed 


concentrations between the groups were not statistically significant. 


Key words 


Anaesthetics, local; prilocaine. 
Anaesthetic techniques; regional. 


The importance of good exsanguination and a correctly 
functioning pneumatic tourniquet for the achievement of 
effective and safe intravenous regional anaesthesia (IVRA) 
of the arm has been emphasised by several authors. ’? 
Usually a tight Esmarch rubber bandage is used to displace 
blood from the extremity before injection of the local 
anaesthetic. Exsanguination is often attempted by elevation 
and simultaneous compression of the main artery, in the 
event of painful trauma, possibly at the expense of the 
quality of the block.!:* These two methods of exsanguina- 
tion and their relation to anaesthetic parameters have not 
been compared under controlled conditions, and so a 
crossover study was performed on IVRA of the arm with 
prilocaine in volunteers. 


Methods 


Ten healthy male volunteers, 24-43 years of age, partici- 
pated in a randomised, crossover study which had been 
approved by the hospital ethics committee. No premedica- 
tion was used. Two treatments at intervals of no less than 
one week were given in a random fashion. 

The subjects were supine; the ECG was monitored con- 
tinuously and arterial blood pressure was recorded with an 
oscillotonometer every 5 minutes during the experiments. 
The nondominant (always left) arm was exsanguinated and 


the tourniquet applied using ejther Esmarch’s bandage or 
elevation of the arm for 2 minutes plus arterial occlusion 
by compressing the brachial artery so that the radial pulse 
was absent for 2 minutes. A 7-cm wide tourniquet around 
the upper arm was then inflated to 300 mmHg for 20 min- 
utes. Prilocaine 0.5%, 3 mg/kg was injected into a dorsal 
vein of the hand at a rate of 20 ml/minute immediately 
after exsanguination. The peak pressure in the basilic vein 
was recorded (14-gauge cannula). Blood haemoglobin con- 
centration was determined before exsanguination and 15 
minutes after cuff inflation (5 ml sample from basilic vein 
of the exsanguinated arm) to obtain an indirect measure of 
the degree of exsanguination of the arm. 

Sensitivity to pinprick and blunt touch (the sharp end 
and the hub of a 27-gauge needle) was tested 2.5, 5, 7.5, 10, 
12.5, 15 and 20 minutes after injection of prilocaine or 
deflation of the cuff at three locations as shown in Figure 1. 
Blood samples were taken for prilocaine assay? from 4 
cubital vein of the contralateral arm just before the test, 
15 minutes after cuff inflation, and 2, 5, 10 and 20 minutes 
after deflation of the tourniquet. The samples were centri- 
fuged and the plasma separated and frozen at —20°C until 
assayed. Subjective and objective evidence of toxicity 
during deflation was noted by the subject or the observer, 
or both. 

A two-tailed t-test for pair differences was used for sta- 
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Fig. 1. Pinprick test sites. 1. Musculocutaneus nerve; 2. Median; 3 


3. Ulnar. 


tistical analysis. P < 0.05 was considered significant. All 
values are reported as mean (SEM). The Mann-Whitney 
U test was used for the evaluation of nonparametric corre- 
lations. 


Results 


Exsanguination and injection pressure 


Visually, the arms exsanguinated with the rubber bandage 
remained pale even after the local anaesthetic injection, but 
when the exsanguination had been carried out with eleva- 
tion and artery compression, the arms turned a mottled, 
cyanotic colour. 

The haemoglobin concentration in the fluid from the 
cubital vein after 15 minutes of exsanguination was 71.4 
(13.4) g/litre in the elevation group and 17.2 (4.6) g/litre in 
the Esmarch group. The difference was statistically sig- 
nificant (p = 0.0012). The starting pressure, that is, the 
pressure before any of the anaesthetic solution had been 
injected, was significantly higher in the elevation group; 
19.6 (4.5) mmHg as compared with 1.5 (0.8) mmHg in the 
Esmarch group (p = 0.0009). The injection pressure after 
the prilocaine dose was significantly higher in the elevation 
group; 58.7 (5.9) mmHg (maximum, 98 mmHg) as 
compared with 30.9 (2.7) mmHg (maximum, 45 mmHg) in 
the Esmarch group (p = 0.0005) (Fig. 2). 


Effects on sensation 


There were no statistically significant differences in the 
onset of analgesia (that is, pinprick not felt), which varied 
from 2.5-20 minutes at the different spots, between the 
groups. The mean times to anaesthesia (that is, blunt touch 
not felt) in the elevation and the Esmarch group were 5 (2) 
and 6 (2) minutes (point 1), 7 (1) and 7 (1) minutes (point 
2) and 10 (3) and 7 (1) minutes (point 3), respectively. There 
were no statistically significant differences between these 
values, except for point 3, where the onset of anaesthesia 
was slightly more rapid in the Esmarch group than in the 
elevation group (p = 0.049). There were no statistically 
significant differences between the mean times of recovery 
from complete anaesthesia to perception of blunt touch. 
The mean times of complete recovery in the elevation and 
the Esmarch group were 8 (2) and 7 (1) minutes (point 1), 
12 (5) and 9 (2) minutes (point 2), 5 (1) and 7 (1) minutes 


Pressure, mmHg 


Concentration, ug/ml 


100 


80 


60 


40 


20 





Before After 


Fig. 2. Basilic vein pressure before and after injection of the local 
anaesthetic, (mmHg). ——, elevation; —-—-—, Esmarch. 
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Fig. 3. Mean (SEM) prilocaine plasma concentrations, (ug/ml). &, 
elevation; 4, Esmarch. 


(point 3), respectively. The differences were not statistically 
significant. 


CNS symptoms after deflation 


Various mild CNS symptoms (dizziness, lightheadedness, 
auditory disturbances) were experienced after cuff deflation 
by seven volunteers in the elevation group and eight in the 
Esmarch group. The symptoms appeared within 30 seconds 
and disappeared within 7 minutes. 


Prilocaine concentrations 


The mean prilocaine plasma concentrations are shown in 
Figure 3. The highest single venous plasma concentration of 
prilocaine, after 2 minutes of deflation, was 1.72 ug/ml in 
the elevation group and 2.26 ug/ml in the Esmarch group. 
There were no statistically significant differences between 
the groups. The prilocaine plasma concentrations were 
similar in the volunteers who did not perceive any CNS 


toxicity symptoms to those who did have symptoms. ECG 


was normal and arterial- blood pressure remained stable 
throughout each experiment. 


Discussion 


The results indicate that the two techniques of exsanguina- 
tion did not differ with respect to the quality of anaesthesia 
obtained by ischaemia and 0.5% prilocaine. The main dif- 
ference between these two techniques was the amount of 
blood that remained in the arm. This was clearly demon- 
strated visually and by comparing the haemoglobin values 
in the fluid sampled from a cubital vein before tourniquet 
cuff deflation. 

The relatively slow injection speed (20 ml/minute) in- 
creased the cubital vein pressure markedly when elevation 
plus compression was used for exsanguination. However, 
even the highest individual peak pressure, 98 mmHg, 
remained safely below the tourniquet occlusion pressure of 
300 mmHg. The absence of local anaesthetic leakage under 
the cuff was confirmed by a lack of prilocaine in the cir- 
culating blood during the tourniquet inflation period. A 
more rapid injection speed, even into a distal vein, may 
increase the intraluminal pressure to such an extent that 
considerable amounts of local anaesthetic can enter the 
circulation.4°5 On the other hand, the increased intra- 
luminal venous pressure probably causes additional extra- 
vasation of the local anaesthetic, and thereby enhances the 
block intensity at adjacent nerve endings. Mild toxic CNS 
symptoms occurred in almost every subject. No correla- 
tion was observed between prilocaine plasma levels and 
symptoms, as in earlier studies. In fact, the plasma levels 
of the volunteers who did not experience any CNS toxicity 
symptoms were similar to those who did have symptoms. 
It is clear that the lungs take up a considerable amount of 
prilocaine during the first passage,’ and this provides 
protection against severe intoxication. 

In conclusion, comparative anaesthetic conditions can be 
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achieved by using either elevation plus the arterial com- 
pression technique, or Esmarch’s technique. The main dif- 
ference between the two techniques is the excess of blood 
that remains in the arm when elevation is used. Rapid 
injection may increase intraluminal pressure to such an 
extent that leakage of the local anaesthetic under the tourni- 
quet cuff occurs and severe toxicity ensues. ` 
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Efficacy of lignocaine in the suppression of the intra-ocular pressure 
response to suxamethonium and tracheal intubation 


V. K. GROVER, K. LATA, S. SHARMA, S. KAUSHIK and A. GUPTA 


Summary 

The effect of lignocaine pretreatment on the intra-ocular pressure response to suxamethonium and tracheal intubation was 
studied in 80 adult patients, divided randomly into four groups of 20 each. These groups received respectively normal saline (10 ml), 
lignocaine 1 mg/kg, 1.5 mg/kg and 2 mg/kg as pretreatment, in a double blind manner, one minute before anaesthetic induction 
with thiopentone and suxamethonium 1.5 mg/kg. Lignocaine pretreatment caused a significant decrease in intra-ocular pressure. 
Suxamethonium caused a significant increase, but lignocaine pretreatment in doses of 1.5 mg/kg and 2 mg/kg effectively kept the 
postsuxamethoniwan pressure below control values. Tracheal intubation further aggravated the postsuxamethonium increase in 
intra-ocular pressure. Lignocaine, in doses of 1.5 mg/g and 2 mg/kg also effectively kept the postintubation pressure values 
below control levels. Lignocaine, in dose of 1 mg/kg, only partially attenuated the postsuxamethonium and postintubation 
increase in intra-ocular pressure. In conclusion, lignocaine pretreatment, in a dose of 1.5 mg/kg, offers protection against suxa- 
methonium- and tracheal-intubation initiated increases in intra-ocular pressure, without causing any significant decrease in arterial 


pressure. 


Key words 


Anaesthesia; ophthalmic. 
Complications; increased intra-ocular pressure. 


Suxamethonium administration causes a transient but sig- 
nificant increase in intra-ocular pressure (IOP).! This is 
further increased after tracheal intubation. Some authors? 
advocate a pancuronium, thiopentone and atropine drug 
sequence to avoid the use of suxamethonium for rapid 
intubation in children with full stomachs in whom an in- 
crease in JOP is undesirable. However, the need to make 
suxamethonium safe to use in cases with penetrating eye 
injuries continues because it remains the drug of choice for 
rapid intubations.*:5 

Intravenous lignocaine reduces anaesthetic requirement ê 
and prevents fasciculations after suxamethonium.’ It atten- 
uates the reflex circulatory responses to laryngoscopy and 
intubation.® It is also effective against the increase in 
intracranial pressure which follows tracheal intubation in 
patients with brain tumours.? Pretreatment with lignocaine, 
in a dose of 1 mg/kg, is reportedly sufficient to prevent the 
IOP increase associated with tracheal intubation. This dose 
of lignocaine (1 mg/kg) was more effective than either tubo- 
curarine or diazepam in the prevention of an IOP increase 
after suxamethonium but it failed to prevent the rise 
completely.'° This study was designed to test the efficacy 


of lignocaine, in three different doses, to suppress the IOP 
response after suxamethonium administration and tracheal 
intubation. 


Methods 


The study was carried out in a double blind fashion. Eighty 
patients, of both sexes aged 15-50 years, ASA group 1, 
without any eye ailment and scheduled for elective surgery 
unrelated to the eye, were selected. The procedure for 
measurement of JOP was explained and informed consent 
obtained. All patients were premedicated with pethidine 
1.5 mg/kg arid promethazine 0.4 mg/kg intramuscularly 
one hour before anaesthesia and were allocated to one of 
the four groups with the help of a random dumbers chart. 
Pretreatment with one of the following was given intra- 
venously one minute before induction of anaesthesia: group 
1, normal saline 10 ml; group 2, lignocaine 1 mg/kg; group 
3, lignocaine 1.5 mg/kg; group 4, lignocaine 2 mg/kg. 

The pretreatment drug was prepared by a worker not 
connected with the execution of procedure and the volume 
of drug in all the groups was diluted to 10 ml. Intravenous 
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induction was carried out. one minute after pretreatment, 
with sufficient thiopentone to obtund the eyelash reflex, 
followed by suxamethonium 1.5 mg/kg. Meanwhile venti- 
lation was assisted or controlled with a facemask, using a 
Bain-type anaesthetic breathing system that delivered 33% 
oxygen in nitrous oxide at a fresh gas flow of 100 ml/kg 
body weight.!1 Laryngoscopy and tracheal intubation were 
performed, and took no more than 30 seconds, after the 
onset of apnoea. Inhalational supplements or topical ligno- 
caine spray were avoided during the induction sequence. 
Measuréments of IOP, systolic arterial pressure (Korot- 
koff’s method using sphygmomanometer) and heart rate 
(cardidc monitor) were made with the patient supine and 
with the operating table flat, at the following intervals: 
before pretreatment (basal value); one minute after pre- 
treatment, just before induction; after injection of thio- 
pentone and suxamethonium, immediately following the 
cessation of fasciculations or 45 seconds after administra- 
tion of suxamethonium if no fasciculations were visible; 
immediately after intubation and then every 2 minutes until 
the effect of suxamethonium began to wear off. All measure- 
ments of IOP were made by an ophthalmologist using a 
Schiotz tonometer (technique accurate to within (+) 2 
mmHg).!2-3 Readings were taken in both eyes of each 
patient after topical administration of three drops of 4% 
lignocaine. The mean of the two readings was recorded. At 
no time did the measurement of IOP interfere with the 
progress of the anaesthetic. Student’s t-test for paired 
observations was used for analysis within groups and for 
unpaired observations for analysis between groups. 


Results 


All four groups were comparable on the basis of age, body 
weight, resting IOP, pulse rate and systolic arterial pressure 
(SAP) (Table 1). The changes in [OP during the induction 
sequence are shown in Figure 1. Lignocaine pretreatment in 
groups 3 and 4 produced a highly significant decrease in 
IOP (p < 0.001). However, IOP increased significantly 
after the administration of suxamethonium in groups | 
(p < 0.001) and 2 (p < 0.01), whereas it remained signi- 
ficantly lower than the basal values in groups 3 (p < 0.05) 
and 4 (p < 0.001). Tracheal intubation caused a further 
increase in IOP in groups 1 and 2 (p < 0.001), whereas 
group 4 maintained significantly low IOP values (as com- 
pared to basal) even after intubation (p < 0.001). There 
was no significant change in IOP in group 3 after intubation 
compared with basal, as well as postsuxamethonium, 
values. The increase observed in group 2 after tracheal 
intubation was significantly less than the increase observed 
in the control group. 

Systolic arterial pressure (SAP) decreased significantly 
after induction drugs in group 4 (p < 0.001) whereas there 
was no significant change in SAP in the other three groups. 
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Fig. 1. IOP change from basal values at various intervals. Sig- 

nificant changes in IOP are indicated: t p 0.05; * p 0.01; ** p 0.001. 

@——@, control; ©--—-O, lignocaine | mg/kg; A--—A, ligno- 
caine 1.5 mg/kg; [1-——5], lignocaine 2 mg/kg. 


Intubation caused a significant increase in SAP in groups 1 
(p < 0.01) and 2 (p < 0.05) whereas SAP remained sig- 
nificantly lower than the basal (p < 0.001) even after 
intubation in group 4 (Fig. 2). 


Discussion 
A number of studies have revealed that suxamethonium 
causes an increase in IOP,!:?-1* but the exact mechanism 
remains uncertain. Contracture of extra-ocular muscles 15 
and dilatation of choroidal blood vessels +° were suggested 
as responsible. This increase in IOP after suxamethonium, 
which is aggravated further by tracheal intubation,?:!7 may 
be secondary to a sudden increase in arterial pressure,!? 
straining '® or reflex venospasm.!* 

A number of methods of pretreatment have been sug- 
gested, in an attempt to prevent the suxamethonium- 
induced increase in IOP. These include small doses of 
competitive neuromuscular relaxants,?° ‘self taming’ small 
doses of suxamethonium*! and drugs such as hexafluo- 
renium,?? acetazolamide?? and diazepam,?* but none of 
these methods was found to be satisfactory.*4~?° Pre- 
treatment with intravenous lignocaine was reported to 
attenuate the haemodynamic responses to laryngoscopy.® 
However, the efficacy of such a pretreatment to prevent 


Table 1. Mean (SEM) resting values in each group. 


Group | Group 2 Group 3 Group 4 

control lignocaine | mg/kg lignocaine 1.5 mg/kg lignocaine 2 mg/kg 

(n = 20) (n = 20) (n = 20) (n = 20) 
Age, years 29.4 (1.9) 31.5 (2.0) 32.4 (1.7) 30.3 (1.6) 
Body weight, kg 54.4 (2.5) 54.1 (2.1) 55.8 (1.9) 53.1 (1.8) 
IOP, kPa 2.3 (0.07) 2.3 (0.05) 2.4 (0.05) 2.4 (0.04) 
Pulse rate, beats/minute 84.5 (2.6) 86.0 (3.0) 84.2 (1.9) 88.3 (2.6) 
Systolic blood pressure, mmHg 121.4 (2.0) 126.6 (3.1) 125.3 (2.5) 119.0 (2.4) 
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Fig. 2. SAP change from basal values at various intervals. Sig- 

nificant changes in SAP are indicated: tł p 0.05; * p 0.01; ** p 0.001. 

@-——@, control; ©-—_O, lignocaine | mg/kg; A A, ligno- 
caine 1.5 mg/kg; []——(), lignocaine 2 mg/kg. 
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suxamethonium- and tracheal-intubation induced increases 
in IOP is still a subject of discussion.*:2° Recently, we have 
reported that pretreatment with lignocaine (1 mg/kg) is 
more effective than either tubocurarine or diazepam in the 
prevention of an IOP increase after suxamethonium and/or 
tracheal intubation. +° 

Our results show that lignocaine pretreatment in doses 
of 1.5 mg/kg and 2 mg/kg offers complete protection 
against suxamethonium-induced increase in IOP (Fig. 1). 
There was a significant increase in IOP after suxametho- 
nium (p < 0.01), when lignocaine in a dose of 1 mg/kg was 
used, but this was significantly less than that observed in 
the control group. The observed efficacy of lignocaine in 
the reduction of postsuxamethonium IOP increase may be 
explained on the basis of the proposed peripheral actions 
of lignocaine.3° 

We also found intravenous lignocaine to be effective pre- 
treatment in preventing the increase in IOP after tracheal 
intubation in groups 3 and 4. The pressure remained below 
basal values immediately after intubation in these groups, 
when the maximum increase in JOP can be expected to 
occur (Fig. 1). This might have been as a result of an 
obtunded haemodynamic response, suppressed cough 
reflex?! and increased depth of anaesthesia after lignocaine 
pretreatment. Lerman and Kiskis? also used lignocaine 1.5 
mg/kg to attenuate JOP response to intubation in children, 
but they used a pancuronium, thiopentone and atropine 
drug sequence for induction of anaesthesia. Our results 
contradict Smith et al.2° who concluded that lignocaine in 
doses of 1-2 mg/kg is ineffective in preventing the increase 
in JOP after suxamethonium and/or tracheal intubation. 
Basal IOP readings in their study were taken after adminis- 
tration of thiopentone which itself is known to decrease 
IOP;*? this made it difficult to find whether the increase 
observed with suxamethonium and/or tracheal intubation 
significantly exceeded the prethiopentone value. Moreover, 


they did not take IOP readings between suxamethonium 
and tracheal intubation; this made it difficult to define 
whether the increase was because of suxamethonium or 
tracheal intubation or both. 

We were unable to monitor arterial carbon-dioxide ten- 
sion. Changes in arterial carbon-dioxide may alter [OP 33 
but these were probably unimportant during the short 
period of this study, throughout which the patients were 
ventilated using a Bain-type anaesthetic system. 

Itis evident from Figures | and 2 after correlating SAP and 
IOP, that the extent of IOP and SAP changes after suxa- 
methonium and tracheal intubation are poorly related. SAP 
changes were minimal while IOP increased significantly in 
group 1 (control). All three study groups showed that an 
increase in both IOP and SAP after tracheal intubation 
was blunted. Hence we are of the opinion that a sudden 
increase in arterial pressure after tracheal intubation can 
lead to acute IOP changes. 

We conclude that lignocaine pretreatment in a dose of 
1.5 mg/kg is sufficient to prevent the IOP increase asso- 
ciated with suxamethonium and tracheal intubation. Pre- 
treatment with lignocaine in a dose of 2 mg/kg, although it 
keeps IOP significantly below basal values throughout the 
period of study, also produces a significant decrease in 
systolic arterial pressure. 
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CASE REPORT 


Apnoea after retrobulbar block 


J. D. RIGG anb R. H. JAMES 


Summary 


Two cases of apnoea after retrobulbar block for cataract surgery are described. The possible causes and mechanisms of this 


complication, its detection and management are discussed. 


Key words 


Anaesthetic techniques, regional; retrobulbar. 
Complications; apnoea. 


Local anaesthesia is used widely for intra-ocular surgery in 
the elderly, because of the rapid recovery and in the belief 
that complications are reduced. In Leicester, approximately 
50% of cataract surgery is performed under local anaes- 
thesia. 

The eye is anaesthetised in several stages.! The con- 
junctiva and cornea are anaesthetised with topical agents, 
e.g. amethocaine, administered pre-operatively. The facial 
nerve is blocked to prevent blinking, which impedes the 
performance of surgery and increases intra-ocular pressure. 
Retrobulbar block is performed to anaesthetise the sensory 
nerves from the iris which pass through the ciliary ganglion 
and the motor nerves that supply the extra-ocular muscles. 
Occasionally, the superior rectus requires individual block- 
ade to achieve akinesia. In addition, many surgeons prefer 
patients to be sedated to prevent restlessness during micro- 
scopic surgery. 

Apnoea after retrobulbar block is a recognised but rare 
complication. Two of our patients developed this complica- 
tion, which may be preventable by modification of the 
technique. 


Case histories 
Case l 


An 85-year-old woman who weighed 45 kg was admitted 
for elective extracapsular cataract extraction and insertion 
of an intra-ocular lens. Previous cataract surgery under 
general anaesthesia had been followed by restlessness. In 
addition, she had suffered a myocardial infarction 6 months 
previously, and subsequently developed angina on climbing 
stairs. Consequently, it was decided that surgery should be 


performed under loca] anaesthesia with intravenous seda- 
tion. 

No premedication was given although the patient received 
a combination of tropicamide 1%, phenylephrine 10%, 
cyclopentolate 1% and amethocaine eye drops for con- 
junctival anaesthesia. The patient was given intravenous 
fentanyl 30 ug and droperidol 1.5 mg (as Thalamonal) in 
the anaesthetic room. The surgeon performed local 
anaesthesia 3 minutes later using bupivacaine 0.5% with 
adrenaline 1:100 000; this comprised 5 ml for facial nerve 
block (Van Lint and O’Brien’s method),! 4 ml for retrobul- 
bar block and 1 ml for superior rectus block. A 40-mm 25- 
gauge retrobulbar needle was used to perform the retrobul- 
bar block, and the patient was requested to look upwards 
before it was inserted. 

The patient developed nystagmus and became restless 3 
minutes after injection, during transfer into the operating 
theatre. Unconsciousness and apnoea followed rapidly. Her 
trachea was intubated and her lungs ventilated with 100% 
oxygen. Her systolic arterial pressure was 180 mmHg and 
her heart rate 180 beats/minute. She was given naloxone 
0.2 mg on the assumption that fentanyl had caused the 
ventilatory arrest, but this had no effect. The possibility of 
some form of local anaesthetic toxicity was considered, and 
because it was thought that her hypertension and tachy- 
cardia were the result of the presence of a tracheal tube, 
general anaesthesia was induced with nitrous oxide 50% in 
oxygen, and isoflurane 0.5%—-1%. Her hypertension and 
tachycardia settled rapidly, and it was decided that surgery 
should proceed. 

The operation progressed uneventfully and was com- 
pleted 45 minutes after the ventilatory arrest. The patient 
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breathed spontaneously and had intact airway reflexes 
within 5 minutes of discontinuing anaesthesia. Her trachea 
was extubated and she was taken to the recovery area where 
she regained consciousness rapidly. Serial electrocardio- 
grams and cardiac enzymes were performed postoperatively 
and were normal. She was discharged in good health after 
these investigations had been completed. 


Case 2 


A 79-year-old, 60 kg woman was admitted for extracap- 
sular cataract extraction and insertion of an intra-ocular 
lens. She had requested a local technique because a previous 
general anaesthetic led to postoperative dizziness. 

No premedication was given, but the patient received 
topical preparation as described în Case 1. Fentanyl 60 ug 
and droperidol 3 mg were given over 5 minutes in the 
anaesthetic room to produce sedation. She was then taken 
into the operating theatre where she breathed oxygen 4 
litres/minute through a facemask; her electrocardiogram 
was monitored. Five minutes later, the surgeon performed 
local anaesthesia in the manner described above. 

There was a delay before the operation started. The 
patient gradually lost consciousness approximately 10 
minutes after completion of the retrobulbar block and her 
respiration slowed, despite attempts to rouse her. She 
became apnoeic one minute later and her heart rate de- 
creased to 50 beats/minute. Her lungs were ventilated with 
100% oxygen through an anaesthetic facemask. Her heart 
rate increased to 90 beats/minute; systolic arterial pressure 
was 140 mmHg. She began gradually to breathe and regain 
consciousness after 5 minutes. She was confused initially 
but was sufficiently cooperative for the operation to be 
undertaken under local anaesthesia. 

Surgery was uneventful and her block worked well. 
Additional doses of fentanyl 40 ug and droperidol 2 mg 
were given for sedation, without problems. The postopera- 
tive course was normal. She could recall her operation but 
had no memory of losing consciousness. She was discharged 
home in good health. 


Discussion 


Apnoea after retrobulbar anaesthesia has been reported 
previously.2~* Two possible mechanisms have been pro- 
posed to explain its occurrence. Rosenblatt et a/.* reported a 
patient who developed apnoea immediately after retrobulbar 
block had been performed, and suggested that intravascular 
injection had occurred. A case was reported by Chang et 
al.* in which apnoea developed 7 minutes after retrobulbar 
block; the authors suggested that apnoea occurred as a 
result of puncture of the dural sheath that surrounds the 
optic nerve, and that local anaesthetic diffused to the 
brainstem in the subdural space. Apnoea was delayed for 2 
to 10 minutes in our patients; this supports the theory of 
subdural rather than intravenous injection. Lombards 
showed that radiographic contrast medium could be 
detected in the subdural space in three out of 150 cases of 
retrobulbar injection for orbitography. Nigue and Bennett® 
described a case of brainstem anaesthesia after trigeminal 
block in which the clinical course was similar to that in our 
patients. Cerebrospinal fluid was not aspirated before 
injection in any of the cases reported, or in our cases. Severe 
cardiovascular collapse has not been reported. It is possible 
that the combination of fentanyl and droperidol could have 
resulted in apnoea in our patients. However, there was no 
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response to naloxone administration in the first patient, 
and the delay in onset of apnoea, together with the fact 
that further doses of fentanyl and droperidol were given 
uneventfully, makes this explanation unlikely in the second 
patient. 

The most extensive analysis of apnoea after retrobulbar 
anaesthesia was undertaken by Wittpenn,*+ who studied 
3123 retrobulbar blocks prospectively. Nine cases of res- 
piratory arrest occurred in which other causes of apnoea 
were excluded. A large majority (7/9) occurred in patients 
who received 4% lignocaine and 0.5% bupivacaine rather 
than 2% lignocaine and 0.5% bupivacaine. The authors 
concluded that the lowest effective dose of local anaesthetic 
solution should be used. 

The length of the needle has not been implicated pre- 
viously in connexion with the risk of apnoea. If subdural 
injection is the cause of apnoea, the risk of occurrence will 
be increased by the use of a long needle which penetrates 
more deeply into the orbit and by manoeuvres which pull 
the optic nerve and its sheath closer to the needle tip. 
Retrobulbar needles are 40 mm in length and are designed 
to deposit local anaesthetic around the ciliary ganglion, 
which is approximately 35 mm deep to the skin.” Two other 
consultant ophthalmic surgeons in Leicester who perform 
large numbers of retrobulbar blocks use a shorter 30-mm, 
23-gauge needle, and have not experienced any case of 
apnoea. Patients are often asked to look upwards and 
medially during performance of a retrobulbar block; this 
manoeuvre pulls the fascial sheath forward but it also pulls 
the optic nerve and sheath forward, and reduces the skin- 
to-subdural distance. 

A matter of some concern is that detection of this 
complication may be delayed. Neither cerebrospinal fluid 
nor blood was aspirated in any of the reported cases. 
Apnoea is often delayed for several minutes, by which time 
the operation may be under way, the patient covered in 
surgical towels and the vigilance of the anaesthetist (if pre- 
sent) at its lowest. Monitoring of oxygen saturation with 
pulse oximetry may be valuable. Apnoea, once detected, is 
managed easily if staff skilled in airway management, and 
appropriate resuscitation equipment, are available. All the 
cases reported have survived in good health. 
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CASE REPORT 


Acute thyroid crisis on induction of anaesthesia 


M. H. BENNETT anD A. P. WAINWRIGHT 


Summary 


Thyroid crisis on induction of anaesthesia was treated with dantrolene, because of a mistaken diagnosis of malignant hyper- 
thermia. There was immediate improvement after dantrolene with reduction in muscle rigidity, mental confusion and pyrexia. 
High circulating T, has an effect on calcium flux across the sarcoplasmic reticulum and dantrolene may inhibit this pathological 
mechanism. We suggest the same dosage regimen as is used in the treatment of malignant hyperthermia. 


Key words 


Hyperthermia; malignant. 
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An escalating pyrexia that develops in association with 
anaesthesia is fortunately a rare event. Rapid treatment is 
required although the cause may not be immediately 
apparent. Early descriptions in 1900! showed that during 
the first half of the century factors other than septicaemia 
or high ambient temperature were involved.? It was not 
until 1960 that the syndrome of malignant hyperpyrexia 
was described accurately.” The incidence, reported as 
1:40 000 in adults and 1:12 000 in children, is by far the 
most common reported cause of life-threatening hyper- 
thermia during anaesthesia. It is a familial disease, triggered 
by suxamethonium and potent inhalation anaesthetics such 
as halothane. Susceptibility varies with age and patients 
may receive several anaesthetics before a clinical episode 
occurs. The temperature increases as a result of muscle 
contraction, at a rate of approximately 1°C every 5 minutes, 
and may go above 46°C, but the rise is a relatively late 
finding. The syndrome is manifested typically by tachy- 
cardia, increasing arterial blood pressure and tachypnoea.* 

Pyrexia is always present in thyroid crisis and may be 
extreme. Other features are variable, but the usual clinical 
picture of hyperthyroidism is exaggerated. It is often 
precipitated by a complicating illness and may be the 
presenting event in a patient with previously undiagnosed 
or inadequately treated known hyperthyroidism.* 

We report a case of thyroid crisis on induction of 
anaesthesia, treated with dantrolene after a presumptive 
diagnosis of malignant hyperthermia and describe the 
similarities that exist in the presentation of these two rare 
conditions and the rationale behind the use of dantrolene. 


Case history 


A 39-year-old male labourer was admitted with fractures 
of the lower tibia and fibula after an accidental fall at work. 
Routine history revealed no abnormality and his previous 
general anaesthetic, for tonsillectomy when he was 18 years 
old, was uneventful. Examination on admission was un- 
remarkable. He was solidly-built and muscular with a florid 


complexion; weight 84 kg, pulse 60 beats/minute regular, 


arterial blood pressure 140/80 mmHg and oral tempera- 
ture 36.5°C. 

Orthopaedic management required the insertion of a pin 
through the os calcis for skeletal traction. Papaveretum 20 
mg and hyoscine 0.4 mg by intramuscular injection were 
given one hour before surgery. The patient was lightly 
sedated and pain free on arrival in the anaesthetic room. 
Anaesthesia was induced with thiopentone 350 mg, but was 
stormy with bucking and straining on application of the 
mask, until a regular respiratory pattern was established 
with O, 3 litres/minute N,O 6 litres/minute and halothane 
2%. The patient then became flushed and tachypnoeic, with 
a palpable pulse of 200 beats/minute. An ECG and auto- 
matic blood pressure monitor were attached and revealed 
atrial fibrillation and an arterial blood pressure of 140/53 
mmHg. The patient’s skin now became mottled and blue. 
The inspiratory mixture was changed to 100% O, and the 
surgery performed immediately. Total exposure time to 
halothane had been 10 minutes. 

The patient quickly regained consciousness but was 
confused and restless, with jerky and involuntary move- 
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ments of his limbs. Skin colour improved and his respira- 
tory rate decreased. His rectal temperature was 37.5°C and 
he had an irregular pulse, 145 beats/minute with a blood 
pressure of 148/84 mmHg. Blood results showed: Nat 136 
mmol/litre, K+ 4.8 mmol/litre and arterial blood gases 
revealed a mild metabolic acidosis with respiratory com- 
pensation, Pao, 13.4 kPa on 28% QO, by Ventimask. 
Twenty minutes after cessation of anaesthesia the rectal 
temperature had risen to 38.7°C. The patient became more 
confused, hot, sweaty and flushed with uncoordinated 
jerking in all four limbs. 

A provisional diagnosis of malignant hyperthermia was 
made and dantrolene 100 mg given by intravenous bolus. 
An intravenous infusion of glucose 20%, 1000 ml, with 25 
units of insulin was started and the base deficit corrected 
with 8.4% sodium bicarbonate. He improved immediately, 
his oral temperature decreased to 37.2°C and he became 
less confused with decreased sweating and involuntary 
movement. A further 80 mg bolus of intravenous dan- 
trolene was given. He was admitted to the intensive care 
unit. His condition remained stable, and treatment with 
dantrolene continued to a total of 450 mg over 4 hours. 
The rapid atrial fibrillation was treated with intravenous 
practolol 2.5 mg and digoxin 1.5 mg over 24 hours before 
an adequate control of the rate was obtained. 

Twelve hours after anaesthesia he was still drowsy but 
fully orientated in time and place. He had a unilateral 
ptosis, a fine tremor of both hands and shoulder-girdie 
muscle wasting. His thyroid gland was small, firm and 
diffuse on palpation. The patient continued to deny any 
previous ill health but his wife considered him heat 
intolerant and subject to sweaty attacks with palpitations. 
Thyroid function tests confirmed the diagnosis of thyro- 
toxicosis, T, level of 57.9 picomol/litre (normal range 8.8— 
25 picomol/litre), urinary YMA levels were within normal 
range. Treatment with carbimazole, 60 mg per day and 
propranolol 120 mg daily controlled his symptoms and he 
was discharged 6 weeks after admission. 


Discussion 


Thyroid crisis is an exaggeration of all the signs and 
symptoms of thyrotoxicosis together with pyrexia, extreme 
irritabilitv, restlessness, delirium or coma, vomiting and 
diarrhoea.’ This case demonstrates the marked similarities 
that exist between the clinical features of thyroid crisis and 
malignant hyperthermia. The increase in temperature, 
tachypnoea, mottling of skin with cyanotic areas, sweating 
and muscle stiffness, have been previously described in 
thyrotoxicosis mimicking malignant hyperthermia.* The 
differential diagnosis may be difficult during anaesthesia 
and a previous uneventful anaesthetic, as in our patient, 
does not preclude the diagnosis of malignant hyper- 
pyrexia.* 

Both conditions include a metabolic acidosis, secondary 
to increased lactate production from skeletal muscle, and 
normal arterial oxygenation, unless ventilation is impaired 
by muscle rigidity. However, respiratory acidosis which is 
a feature of malignant hyverthermia* was not present in 
our case. Peripheral cyanosis in malignant hyperthermia 
results from the decrease in mixed venous Po, after the 
sixfold increase in oxygen extraction by skeletal muscle;* 
this was also a possible explanation for the cyanosis in our 
case. 
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The blood pressure is not a helpful diagnostic sign in 
thyroid crisis as both hyper- and hypotension occur; our 
patient remained normotensive. In fulminant cases of 
malignant hyperthermia the initially high blood pressure 
may decrease within 20 minutes as a result of the severe 
acidosis and development of shock. Atrial fibrillation is 
common in thyroid crisis whereas sinus tachycardia, ven- 
tricular arrhythmias or atrioventricular conduction defects 
are reported in malignant hyperthermia.‘ It may be difficult 
to differentiate tachyarrhythmias with heart block on an 
electrocardiogram. 

The development of thyroid crisis in association with 
anaesthesia is now rare because of prior treatment to 
bring circulating levels of T, to normal. This is achieved by 
prevention of hormone synthesis and blocking release of 
stored hormone with carbimazole, propylthiouracil and 
potassium iodide? and antagonising the effects of already 
circulating hormone with beta-adrenoceptor blockade, 
digoxin, chlorpromazine, diuretics, and general measures 
such as tepid sponging.* This case suggests that dantrolene 
may be useful in the treatment of hyperpyrexia associated 
with thyroid crisis in addition to its well defined role in the 
treatment of malignant hyperthermia. 

Both malignant hyperthermia and thyrotoxicosis are 
hypermetabolic states and the production of excess heat is 
in both cases a result of skeletal muscle overactivity. 
The pathogenesis of malignant hyperthermia has been 
described* but the precise defect has not been identified. 
The action of thyroxine on skeletal muscle is also im- 
perfectly understood, in common with other target organs 
there is an elevation of metabolic rate. This has been 
demonstrated in animal models, pretreated in vivo with 
triiodothyroxine, through increased oxygen consumption 
mediated by increased Na-K-ATPase activity.” Other 
work has demonstrated enhanced ATP-supported calcium 
transport and maximal calcium storage capacity in the 
sarcoplasmic reticulum of rabbit soleus muscles.° This 
enhanced calcium flux at the sarcoplasmic reticulum, which 
has been implicated in association with high circulating 
thyroxine levels, is the biochemical area postulated for the 
antipyretic action of dantrolene. 

Dantrolene is structurally similar to both hydantoin- 
derived anticonvulsants and the local anaesthetics. It 
appears to exert its therapeutic effect by inhibition of the 
excitation—contraction coupling process and possibly by 
direct inhibition of the release of calcium by the sarco- 
plasmic reticulum.!®'!! There is little effect on normal 
muscle but there is a marked inhibition of contraction in 
the susceptible muscle of patients with malignant hyper- 
thermia.*:'° In our case dantrolene exerted similar in- 
hibitory effects which resulted in clinical improvement with 
a reduction in muscular activity, pyrexia and respiratory 
rate. Dantrolene has been suggested as treatment for 
the suppression of supraventricular arrhythmias by 
calcium antagonism,!? but our patient required beta- 
adrenoceptor blockers and digoxin to control his fast atrial 
fibrillation. i 

The recommended dosage of dantrolene in malignant 
hyperthermia is an intravenous bolus of | mg/kg as soon 
as the diagnosis is suspected, with continued administration | 
until symptoms subside or a cumulative dose of 10 mg/kg 
is reached. Side effects are not a common problem in the 
acute situation but in more prolonged administration may 
result in muscular weakness, drowsiness and general 
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malaise. Hepatotoxicity has been reported with long-term 
administration for spastic disorders.!4 

The similarity of presentation and skeletal muscle 
abnormality in both malignant hyperthermia and thyroid 
crisis on induction of anaesthesia suggest the same treat- 
ment; intravenous dantrolene given immediately to reduce 
pyrexia and muscle rigidity. Other supportive measures, 
such as rehydration, cooling and treatment of cardiac 
arrhythmias and failure are important. Glucocorticoids 
should be given where thyroid crisis is diagnosed as there is 
evidence of reduced adrenocortical reserve; they also inhibit 
hormone release and impair peripheral conversion of T, to 
T,.5 Antithyroid agents should be given orally. 
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ASE REPORT 


Open-heart surgery in a patient with a high oxygen affinity 
haemoglobin variant 


A. FRANCINA, D. CHASSARD, F. BAKLOUTI, M. GEORGE AND S. ESTANOVE 


Summary 


A man in heart failure with a high oxygen affinity haemoglobin variant (Hb Rainier) underwent a mitral commissurotomy with 
the aid of cardiopulmonary bypass. Pre-operatively, a total blood exchange transfusion was carried out to prevent potential 
hypoxic and thrombo-embolic complications. No complications occurred in the postoperative period. 
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The anaesthetic management of patients with sickle cell 
disease is well documented.'~* However, this is not 
the case in patients with a high oxygen affinity haemoglobin 
variant. A leftward shift of the oxygen dissociation curve 
(ODC) results in the presence of such a variant.* As a 
result, oxygen uptake (Vo,) is impeded. According to the 
Fick equation, Vo, is a function of three independent vari- 
ables, haemoglobin concentration, blood flow and arterio- 
venous (A-V) oxygen content difference. A marked de- 
crease in the latter theoretically results from a leftward shift 
of the ODC. Consequently, three physiological adjustments 
can occur. These are, an increase of haemoglobin con- 
centration, of blood flow (particularly the cardiac output), 
and of the A-V oxygen content difference. Erythrocytosis 
has been largely shown to be the primary mode of com- 
pensation. The increase in the red cell mass can lead to 
high blood viscosity and to the possibility of vaso-occlusion. 
Conflicting data have been obtained concerning the cardiac 
output and the A-V oxygen content difference.* In the 
present study, we report on the anaesthetic management 
of a patient with a high affinity haemoglobin variant, Hb 
Rainier (8 145 [HC2] Tyr > Cys) undergoing a com- 
missurotomy for a mitral stenosis. 


Case history 


A 30-year-old man, who weighed 62 kg, was admitted for 
mitral valve replacement. His past medical history included 


an episode of ‘rheumatic’ arthritis at 8 years of age. Several 
episodes of thrombophlebitis of the lower limbs occurred 2 
months before his admission and finally he developed an 
acute arterial obliteration of the left leg. The patient was 
scheduled for surgery because of his mitral stenosis after 
partial amputation. Erythrocytosis was discovered: RBC, 
6.07 x 10!2/litre; Hb, 18.4 g/dlitre and haematocrit, 56%. 
Red cell mass measurements were performed using *'Cr- 
labelled red cells. Plasma volume was calculated from red 
cell mass and venous haematocrit. Theoretical total blood 
volume and red cell mass were estimated for a body surface 
area of 1.68 sq m. The ratios of red cell mass/theoretical red 
cell mass and total blood volume/theoretical blood volume 
were respectively 1.80 and 1.53 (as compared with 1.00-1.20 
in normal controls). The ODC (Hem-O-Scan, Amino, Silver 
Spring, MD, USA) showed a leftward shift, Pso = 129 
mmHg and Hill coefficient n = 2.65 as compared with 27.2 
(SD) 1.57 mmHg and 2.69 (SD) 0.11, respectively in 15 
controls (Fig. 1). Intra-erythrocyte 2,3-diphosphoglycerate 
(DPG) was found repeatedly to be increased in three differ- 
ent samples, 19.88, 19.34, and 20.4 mol/g Hb as compared 
with 12.83 (SD) 1.90 „mol/g Hb in 15 controls. Blood 
coagulation parameters were found to be within the normal 
range. Cardiac catheterisation was carried out 15 days 
before surgery. The physiological parameters and determin- 
ants of oxygen transport were measured in vivo. Most of 
them were normal, including the cardiac index of 3.39 litres/ 
minute/sq m, the A-V oxygen content difference of 4.4 
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Fig. 1. Oxygen equilibrium curves measured on the whole blood. 
A:1, normal control; 2, patient with Hb Rainier. B (inset): Hill 
plots, 1, normal control; 2, patient; Y: oxyhaemoglobin fraction. 


ml/dlitre blood, the oxygen delivery Do,; 675 ml/minute/sq 
m and the oxygen uptake Vo,, 150 ml/minute/sq m. Only 
the mixed venous O, tension (PVo,) was reduced to 28.9 
mmHg. Iso-electric focusing and polyacrylamide gel electro- 
phoresis of globin chains were normal.‘ Citrate agar electro- 
phoresis (pH = 6.10) revealed an abnormal band slightly 
more anodical than Hb A. The increase in the alkali-resist- 
ance of total haemolysate (11.08%) strongly suggested the 
presence of Hb Rainier (8145 [HC2] Tyr + Cys),° which was 
confirmed by a structural study on a blood sample from a 
brother, who also carried Hb Rainier.” The estimation of 
its percentage was more difficult. A previous report on Hb 
Rainier ô evaluated it about 25-34% of total haemoglobin. 
The variant displayed a normal stability. It was decided to 
exchange the total blood mass-of the patient 12 hours before 
surgery because of the presence of heart failure. In addition, 
a clot developed in the left atrium. The blood exchange (1.5 
of the total blood mass) was performed using a Haem- 
onetics H-30 apparatus. 


Operative management 


The patient was orally premedicated with diazepam 20 mg 
and morphine 7 mg, intramuscularly. Monitoring was per- 
formed with an ECG after premedication; a radial artery 
cannula and a thermodilution pulmonary artery catheter 
were placed in the internal jugular vein (after unsuccessful 
insertion attempts in the pulmonary artery). Anaesthesia 
was induced with fentanyl 50 ug/kg and thiopentone 5 mg/ 
kg while breathing 100% oxygen. Pancuronium 0.1 mg/kg 
was used to induce paralysis and after tracheal intubation, 
ventilation (Fio, = 1) was controlled. Heparin 250 mg was 
administrated intravenously before cardiopulmonary 
bypass (CPB); this was performed under normothermic 
conditions. No haemodynamic instability occurred during 
this first period. A mitral commissurotomy and a left atrial 
thrombectomy were performed simultaneously. It took 43 
minutes to perform CPB, and 40 minutes for aorta cross 
clamping. The patient required a total of 350 mg heparin. 
No protamine was used at the end of the operation and the 
patient made an uneventful postoperative recovery. No 
haemodynamic, haemorrhagic, thrombotic or pulmonary 





complications were observed. The patient was discharged 
from the Department of Anaesthesiology 5 days after sur- 
gery. 


Discussion 


The presence of a high affinity haemoglobin variant has 
several consequences. The first to be seen is a marked de- 
crease of the A-V oxygen content difference consequent 
upon the leftward shift of the ODC. The primary adjust- 
ment, in order to maintain a normal value of this param- 
eter, is a decrease of PvO,. This has been experimentally 
demonstrated in animals after an acute leftward shift of the 
ODC.®:? The second is the main adaptation of an increase 
in haemoglobin concentration. This adaptation occurs after 
a longer period and appears mediated by erythropoietin. It 
can induce an increase in blood viscosity and peripheral 
vascular resistance. The third is based on conflicting data 
from reports about other adaptative factors. Thus the Pvo, 
may be reduced or normal according to the haemoglobin 
variant. Cardiac output may be slightly increased or 
normal,* and 2,3-DPG levels are generally normal. The 
presence of a high affinity variant may be compared to 
high altitude exposure, in which a decrease of Pvo,, of 
erythrocyte 2,3-DPG, of haemoglobin concentration and 
cardiac output have been observed.!°:11 The latter occurs 
only a few days after the start of exposure to altitude. 

In the present case, there was a reduction of PVo,, the 
cardiac output was normal and the erythrocyte 2,3-DPG 
was repeatedly increased. The reason for this increase re- 
mains unexplained. This latter causes a slight decrease of 
the blood oxygen affinity.* The 2,3-DPG effect on the ODC 
is opposed by the large leftward shift produced by the pre- 
sence of the high affinity haemoglobin variant. 

In patients with a high affinity haemoglobin variant, 
hypoxia is admittedly mild, compared with situations in 
which blood lactate is increased e.g. anaerobic metabolism. 
Blood lactate was normal in the present case. Nevertheless, 
acute hypoxic complications constitute, at least theoretic- 
ally, a potential threat. Another potential risk for these 
patients is represented by thrombe-embolic complications. 
The presence of mitral stenosis and arrhythmias could 
amplify this risk. Pre-operative blood exchange transfusion 
presents two advantages. It markedly improves Vo, by 
shifting the ODC towards the right, and it decreases the 
thrombotic risk. The potential depletion of 2,3-DPG in 
transfused whole blood was resolved by the use of fresh 
blood (one day old). Haemodilution, is an alternative pre- 
operative measure. It decreases blood viscosity, improves 
blood flow and facilitates heart work and no blood trans- 
fusion is required. 

In conclusion, we lack information concerning the value 
and limits of blood exchange transfusion before major 
surgery in patients with a high affinity variant. The present 
case report is intended to provide some information in this 
respect. 
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CASE REPORT 


Impairment of the antagonism of vecuronium-induced paralysis 
and intra-operative disopyramide administration 


M. BAURAIN, L. BARVAIS, A. d HOLLANDER anp D. HENNART 


Summary 


A 63-year-old male was admitted to hospital for a cholecystectomy, vagotomy and gastro-enterostomy, Muscle paralysis was 
induced with 70 ug/kg vecuronium, followed by increments of 20 ug/kg when the initial twitch height returned to 25% of control. 
The patient received 3 doses of 10 mg disopyramide intravenously, on account of supraventricular ectopic beats, followed by an 
infusion of 25 mg/hour. Paralysis was reversed using 0.75 mg atropine and 2.5 mg neostigmine once the twitch height had 
returned spontaneously to 25% of its initial value. Fifteen minutes later, twitch height had returned to control value and the train- 
of-four was above 85%, but the responses to tetanic stimulation at 100 Hz and 50 Hz remained severely depressed (10% and 
45%, respectively). The patient’s trachea was extubated after 20 minutes, but residual fade was still observed. This impairment 
of neuromuscular transmission, detected only with high frequency stimulation, was present with a measured concomitant plasma 


level of disopyramide of 5.1 pg/ml. 


Key words 


Neuromuscular relaxants; vecuronium. 
Pharmacology; disopyramide. 


Many anti-arrhythmic drugs, including disopyramide, 
interfere with neuromuscular transmission.’~* However, 
clinical reports of interactions that result from the combined 
use of anti-arrhythmic drugs and non-depolarising muscle 
relaxants are not well documented.*’5 This case report 
illustrates delayed reversal of vecuronium-induced paralysis 
in a patient receiving disopyramide.°~!° 


Case history 


A 63-year-old male (69 kg, 165 cm) was admitted to 
hospital for cholecystectomy, gastro-enterostomy and 
vagotomy. For one month he had complained of pain in 
the right hypochondrium, nausea and biliary vomiting; 
biliary stones were seen on X ray and confirmed by echo- 
graphic studies. There was a history of recurrent gastric 
ulcers, which were treated by cimetidine. Three years 
previously the patient had undergone three vessel coronary 
artery bypass grafting. There was a previous history of 
myocardial infarction and a right nephrectomy had been 
performed 13 years ago. Pre-operative daily medication 
consisted of disopyramide 250 mg twice daily, dipyridamole 
75 mg twice daily and dinitrate isosorbide 30 mg twice 
daily. The patient appeared in good physical status on 
examination; the head, neck, lungs and heart were normal. 


Systemic blood pressure was 135/85 mmHg, and heart rate 
80 beats/minute. An electrocardiogram (12 leads) demon- 
strated normal sinus rhythm and a left anterior hemi bundle 
block. Chest X ray revealed the ligatures of a previous 
sternotomy but was otherwise normal. A barium-enema 
examination demonstrated stenosis of the superior duo- 
denum that resulted from a chronic ulcer. Blood chemistry 
was within normal limits except for creatinine at 1.9 
mg/100 ml, bilirubin at 1.8 mg/100 ml and alkaline 
phosphatases at 300 IU/litre. 

One hour before anaesthesia, the patient received 10 mg 
diazepam and 400 mg cimetidine by mouth. Anaesthesia 
was induced with etomidate 0.3 mg/kg, droperidol 0.07 
mg/kg, fentanyl 8.5 ug/kg administered through a 5% 
dextrose infusion. Ventilation of the lungs was controlled 
manually (semi-open system, 50% oxygen in nitrous oxide) 
after the onset of unconsciousness until intubation of 
the trachea. A force displacement transducer (UC3 cell 
Statham), fitted with tension attenuator (UL4-20-Statham) 
and incorporated in a hand grip, was secured with adhesive 
tape to the left hand of the patient in order to measure the 
isometric contraction of the adductor pollicis. Stimulation — 
of the ulnar nerve was by square-wave pulses of 0.2 msec 
duration, and supramaximal intensity delivered at 0.1 Hz 
from a grass S88 stimulator through two 25-gauge thin- 
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Fig. 1. The recovery of the twitch height, train of four, and tetanic, 100 Hz (1) and 50 Hz (2), responses were recorded from adductor pollicis 
muscle after reversal of the vecuronium neuromuscular blockade with intravenous neostigmine 40 ywg/kg (N40) and atropine 15 g/kg (A15). 


walled needles placed subcutaneously. The resulting 
analogue signals were amplified and registered on a 
polygraph recorder. An intravenous bolus injection of 70 
ug/kg vecuronium was administered when a stable twitch 
height was achieved. Tracheal intubation was performed 
when the twitch height decreased to 5% of its initial value 
and thereafter ventilation was controlled mechanically 
(semi-closed system, 50% oxygen in nitrous oxide) until 
the end of the surgical procedure. Ventilation was adjusted 
to produce normocapnia (end-tidal carbon dioxide, 
5.0 + 0.1%), as measured with a Datascope 500 TM 
carbon dioxide analyser. Additional doses of fentanyl were 
given when clinical signs of inadequate analgesia were 
observed. Heat loss from the body core and from the 
exposed arm was decreased by the use of a warming mat- 
tress (rectal temperature, 37°) and surgical sheets. 

The patient received metronidazole 500 mg, and cefuro- 
xime 1.5 g both administered intravenously 15 minutes 
after induction of anaesthesia. Thirty minutes after induc- 
tion, the ECG showed a left bundle block and atrial extra- 
systoles which were successfully treated with three doses of 
10 mg intravenous disopyramide followed by an infusion 
of 25 mg/hour. The systolic blood pressure remained 
between 80 and 120 mmHg during the whole surgical pro- 
cedure. Intra-operative sodium and potassium plasma con- 
centrations were within normal limits (133 and 136 mmol/ 
litre and 3.54 and 3.94 mmol/litre respectively). 

The surgical procedure was completed after 2.5 hours 
and the intra-operative blood loss was about 300 ml. The 
patient had received 20 ug/kg of vecuronium each time the 
twitch height returned to 25% of its initial value; the mean 
time between vecuronium doses was 25 minutes and no 
accumulation was seen. Residual paralysis was antagonised 
at the end of surgery with atropine 0.75 mg and neostigmine 
2.5 mg when the twitch height was 25% of control. After 3 
minutes, the twitch height was 91% of control and the train- 
of-four 75%. At the fifteenth minute, twitch height was 
100% and train-of-four 85%. However, despite adequate 
recovery of twitch height and the train-of-four, tetanic 


stimulation at 100 Hz and 50 Hz remained markedly 
depressed (10% and 45%, respectively) (Fig. 1). 

The venous plasma samples taken immediately after 
tetanic stimulation showed normal Nat and K+ values. 
Disopyramide plasma concentration, determined by an 
enzyme immuno-assay method (Emit-cad disopyramide 
assay), was 5.1 yg/ml.'!:!? The patient’s trachea was 
extubated, after a delay of 20 minutes, because the tidal 
volume was normal and breathing appeared adequate. 
Slight residual fade was observed in both head lift and 
hand-grip tests, after the patient became conscious and 
cooperative. This fade remained present for about one hour 
postoperatively but had no influence upon the immediate 
postoperative course of the patient. 

The indirectly elicited adductor pollicis muscle responses 
of this patient were compared with a series of patients (n = 
6) who received no disopyramide; monitored and anaes- 
thetised as described previously.'* These control patients 
received a methohexitone (1 mg/kg), fentanyl, N,O and O, 
anaesthetic sequence. They were kept under normocapnic 
and normothermic conditions. Monitoring of neuromus- 
cular transmission was undertaken in exactly the same 
manner in these control patients as that described in this case 
report. The control patients also received a vecuronium 
loading dose of 100 pg/kg, followed by 20 pg/kg each time 
the prereversal twitch height regained 25% of the baseline 
reading. The train-of-four results and the responses to the 
tetanic stimulations are presented in Figure 2. 


Discussion 


The electrophysiological effects of disopyramide on heart 
cells3:6-10-14 are similar to those induced by quinidine.':4 
This agent has a local anaesthetic effect which reduces the 
mobilisation of acetylcholine. Besides a similar presynaptic 
mode of action, disopyramide also possesses some anticho- 
linergic activity at nicotinic receptor sites. Both pre- and 
postsynaptic modes of action may explain the decrease of 
neuromuscular transmission observed in vitro using the rat 
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Fig. 2. Evolution of the train of four and tetanic (50 Hz and 100 
Hz) responses after reversal of vecuronium paralysis with intra- 


venous neostigmine:.40: ue/kg.and atropine: 15; ug/kg-im-normak ~: > 


patients (2 = 6). These data are drawn from reference 13 *, the 
abnormal values observed in the present patient. 


phrenic nerve hemidiaphragm preparation? [disopyramide 
bath concentrations of 5.6 x 10-6 mol/litre (or 17.85 
ug/ml) and nerve stimulation frequency of 0.2 Hz]. Potentia- 
tion of the effects of tubocurarine and decreased antagonism 
of neostigmine were also demonstrated in the same 
preparation. 

More recently, Jones and Marshall? have demonstrated 
noncompetitive effects of disopyramide upon the chick 
biventer cervicis preparation at concentrations that ranged 
from 5.10- to 10-3 mol/litre. They concluded, because of 
the voltage-dependent nature of the block and the weak 
antagonist action of anticholinesterase agents, that endplate 
ion channel block may be the main mechanism of action of 
disopyramide in this preparation. 

This case report suggests that therapeutic disopyramide 
blood concentrations, of 5 ug/ml, may impede normal 
antagonism of vecuronium paralysis using neostigmine 
given in the normal dosage (about 40 ug/kg). The influence 
of disopyramide on neuromuscular transmission appears 
only detectable at high frequencies of stimulation, as 
reflected by the marked 50 and 100 Hz tetanic fade observed 
in the present patient. Monitoring of the degree of paralysis 
present should be undertaken if disopyramide is used in 
the presence of muscle relaxants. 

Neuromuscular transmission may also be depressed by 


other drugs that possess pre- and/or postsynaptic effects, 


antibiotics or halogenated vapours!> for example. 
Anaesthesia was free from halogenated vapours in the 
present case report but the patient had received metro- 
nidazole (7.5 mg/kg) and cefuroxime (22 mg/kg) shortly 
after arrival in the operating room. Despite recent evidence 
of the lack of potentiation of vecuronium-induced paralysis 
by metronidazole in usual doses,!© a more complex interac- 


tion between metronidazole, disopyramide and vecuronium 
cannot be entirely ruled out in this case. 

To conclude, this case suggests that patients treated with 
disopyramide may exhibit abnormal patterns of paralysis 
antagonism. Sustained residual tetanic fade at 100 Hz 
(10%) and at 50 Hz (45%) has been observed despite 
normal recovery of twitch height and train-of-four. This 
observation also suggests that train-of-four recovery above 
75% is not necessarily suffictent in all clinical circumstances 
to show that the function of the neuromuscular junction 
has returned to normal. 
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APPARATUS 


Automatic control of arterial pressure after cardiac surgery 


Evaluation of a microcomputer-based control system using glyceryl trinitrate and sodium nitroprusside 


J.R. COLVIN anno G. N: C. KENNY 


Summary 


Arterial hypertension after cardiac surgery is common and is associated with increased morbidity. Glyceryl trinitrate may be a 
more suitable agent for control of hypertension than sodium nitroprusside. We have developed a closed-loop system for the Atari 
1040ST microcomputer to control arterial pressure by the simultaneous infusion of two vasodilators under computer control. Use 
of this system with glyceryl trinitrate and sodium nitroprusside in 24 patients who required vasodilators after cardiopulmonary 
bypass, revealed that hypertension was controlled by glyceryl trinitrate alone in 14 of the patients and 10 required supplementary 
sodium nitroprusside. The results suggest that glyceryl trinitrate is a suitable agent for control of hypertension after cardiac 
surgery in the majority of patients. They also show that a sizeable minority required additional sodium nitroprusside, and that an 


automated ‘dual pump’ system is a satisfactory method of administering two vasodilators in this way. 


Key words 


Blood pressure; hypertension. 
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Hypertension occurs frequently within 4—6 hours of cardio- 
pulmonary bypass, despite adequate sedation and controlled 
ventilation,'’? and is associated with increased systemic 
vascular resistance. This vasoconstriction is accompanied 
by increased sympatho-adrenal activity and high levels of 
circulating catecholamines, which result from the stress 
response to anaesthesia, surgery and cardiopulmonary by- 
pass.* Reflex vasoconstriction, in response to a reduction 
in core temperature after bypass, and activation of the 
renin—angiotensin system are other factors that have been 
implicated.' The overall incidence of hypertension after 
cardiopulmonary bypass has been reported as 15-40%.4 
This tends to be higher in patients who undergo myocardial 
revascularisation, in whom the incidence may be as high as 
50%.° 

This early postoperative hypertension is associated with 
increased morbidity caused by postoperative blood loss and 
risk to suture lines.*'° It may also have a detrimental effect 
on myocardial oxygen balance.’ The usual management of 
this hypertension is by infusion of short acting vasodilators, 
most commonly sodium nitroprusside (SNP). Kaplan and 
others have suggested that glyceryl trinitrate (GTN) may be 
a more suitable antihypertensive agent in these patients.®:9 
Glyceryl trinitrate may have advantages over SNP in terms 
of effects on the cardiovascular system, and because it has 
no direct toxic consequences. 

The effect of these agents on myocardial oxygen balance 
immediately after myocardial revascularisation is unclear, 


but while SNP may worsen oxygen balance and cause 
coronary ‘steal’ in patients with ischaemic heart disease,!°'!! 
GTN has been shown to improve oxygen balance in such 
cases.'°'!? There is controversy about how these agents 
work on the pulmonary circulation. Some authors have 
suggested that GTN has a more beneficial effect on intra- 
pulmonary shunt than SNP,?:'? while others have detected 
no significant change in shunt with either GTN or SNP.!4:'5 

The toxic metabolic effects of SNP caused by cyanide- 
related metabolites are well documented.!°:!’ Various ‘safe’ 
upper dose limits are recommended, based either on a maxi- 
mum infusion rate (6-8 yg/kg/min),'® or on a maximum 
total dose (1.5 mg/kg).'? Earlier preparations of GTN were 
implicated as a cause of methaemoglobinaemia and some 
currently available preparations are associated with toxic 
effects because of their alcohol and high potassium con- 
tents.*°-** However, no direct toxic effects are reported 
from the use of commercial aqueous preparations. 

To assess further the role of GTN in this context, we 
have developed a closed-loop arterial pressure control 
system based on the Atari 1040ST microcomputer. Several 
studies that compared automatic with manual control of 
arterial pressure have shown superiority of automatic con- 
trol.2°~*° In addition, a microcomputer-based system can 
store cardiovascular and infusion information at frequent 
intervals; this allows detailed and unbiased assessment of 
the therapy. A diagrammatic representation of the system 
is shown in Figure 1. 
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Fig. 2. Screen view of Atari during closed-loop blood pressure 
control with GTN and SNP. 


Methods 


Development of system 


The efficacy of GTN in the management of hypertension 
after cardiac surgery is not established clearly and prelimin- 
ary studies showed that an automatic blood pressure con- 
troller that uses GTN alone might prove inadequate. To 
overcome this potential difficulty, our Atari-based system 
was developed to control two vasodilator infusions sim- 
ultaneously. This closed-loop systolic arterial pressure con- 
trol system was developed from that described by Reid and 
Kenny.*° The program is considered conveniently in terms 
of its four component parts. 

Data collection and verification. Cardiovascular informa- 
tion is collected directly, in analogue form, from the intra- 
arterial blood pressure monitor. The system detects, rejects 
and activates an audiovisual warning of the following 
abnormal waveforms: loss of pressure caused by arterial 
line disconnexion or zeroing of transducer; a large constant 
change in pressure, as occurs on flushing or sampling from 
the line; abnormal waveform caused by artifact such as 
disturbance of the manometer tubing. 

Cardiovascular data are used for frequent recalculation 
of infusion rate and, together with infusion information, 
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Fig. 1. Diagram of the dual-pump closed-loop control system based 
on the Atari 1040ST microcomputer. 


are stored to disc and displayed on the colour visual display 
unit in the form of trend graphs and numerical information 
(Fig. 2). 

Communication with infusion pumps. The system controls 
two Imed 929 volumetric pumps using a subroutine written 
in BASIC. These infusion pumps are designed specifically 
for computer control applications though they may be used 
conventionally, under manual control, if required. Each 
pump is wired with its own specific address for independent 
communication. Two-way communication between the Atari 
and each pump must occur frequently (every 22 seconds), or 
audio visual alarms are activated both by the pump and the 
computer. We consider this safety feature essential in an 
automatic control system for clinical application. 

Control algorithm. The control algorithm is based on 
a proportional-integral-derivative controller, described 
originally by Sheppard,? and developed for use with a 
microcomputer by Reid and Kenny.?5 The system is set to 
allow closed-loop infusion of GTN (Nitrocine, Schwarz 
Pharmaceuticals), up to a preset maximum infusion rate of 
50 mg/hour, then automatic addition of SNP by the second 
computer-controlled infusion if further reduction in arterial 
pressure is required. The control system is based on our 
current practice, which is to control systolic pressure, and 
because the systolic pressure may be a more clinically appro- 
priate index of myocardial work. 

User—computer interface. The user interface must be easy 
to operate, and should be designed to minimise the possi- 
bility of entering erroneous instructions or information. Our 
system utilises a ‘mouse’ controlled screen arrow to select 
options from a series of labelled boxes and ‘windows’. This 
obviates the need for keyboard skills in the clinical staff 
and also provides a degree of inbuilt safety in that only 
‘sensible’ options are included in the option selection menus. 


Evaluation 


Evaluation of this dual-pump closed-loop control system 
was carried out in 24 patients who required therapeutic 
intervention to control hypertension after elective cardiac 
surgery. All patients gave informed consent. All had com- 
parable midazolam/opioid/relaxant anaesthetic technique, 
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Fig. 3. Quality of control achieved in each patient. 
IS Table 1. Demographic data of the two groups. No significant 
differences were found. 
GTN GTN + SNP 
group group 
Mean age (SEM) 57.6 58.1 
(2.5) (3.3) 
Mean weight (SEM) 68.5 74.8 
GTN atone GTN + SNP ee) Sa 
Males/females 8/6 7/3 


Target +/~ 20 mmHg 
Fig. 4. Comparison of mean quality of control between the groups. 


Table 2. Systolic arterial pressures of the two groups. No signifi- 


and all had elective artificial ventilation of the lungs con- cant differences were found. 


tinued postoperatively. Intravenous bolus doses of mor- Systolic pressure GTN GIN + SNP 
phine and midazolam were used for sedation in the im- (mmHg) group group 
mediate postoperative period. Frequent monitoring of Pre-operative 140 135 
arterial blood gases was carried out to ensure adequate median (range) (110-160) (120-180) 
ventilation. Starting median 131 133 
The target systolic pressure was set as the midpoint of a (range) (110-150) (115-155) 
range prescribed by the surgical staff. The patients were Target median 120 120 
studied for the first 5 hours of the postoperative period, (range) (110-125) (110-125) 


though the closed-loop therapy was continued for longer if 
required. The quality of arterial pressure control in each 
patient was assessed in terms of the percentage time spent 
outside a range of target pressure +/—20 mmHg. In addi- 
tion, patients were subdivided into those controlled by 
GTN alone, and those who required supplementation with 
SNP. This retrospective allocation was carried out for four 
reasons. Firstly, to make some preliminary assessment of 
the relative numbers in each group; secondly, to compare 
the quality of control achieved between the two groups; 
thirdly, to determine if a plateau effect of response to in- 
creasing doses of GTN occurred; and fourthly, to compare 
several variables between the two groups to see if any pre- 
dictive factors emerged. 


Results 


Of the 24 patients studied, 16 underwent myocardial re- 
vascularisation and eight had valve replacement surgery. 
Assessment of the quality of control achieved in each patient 
is shown in Figure 3. Time spent outside the assessment 
range varied from 31.3 to 0% of the 5-hour study period, 
with a mean of 9.56%. 


Analysis of the results revealed that in 14 of the patients 
arterial pressure control was achieved with GTN alone, 
while 10 required the addition of SNP. The distribution of 
each group for the percentage time spent outside the range 
is similar, as seen in Figure 3. Comparison of the control 
data between each group using a two-tailed Mann-Whitney 
U test, revealed no significant difference in quality of con- 
trol between the group controlled by GTN alone and the 
group who required a combination of GTN and SNP. The 
mean value for each group is shown in Figure 4. 

Further analysis of the 14 patients controlled by GTN 
alone was carried out to determine the proportion of time 
spent in each 5 mg/hour infusion rate band. The outcome 
of this analysis is expressed in Figure 5, which shows the 
results as a percentage of the total time for all the GTN 
group of patients over the 5-hour study period. This reveals 
that 96% of the total time for all the GTN group of patients 
was spent at infusion rates of less than 25 mg/hour. 

Demographic information for each group is shown in 
Table 1, while Tables 2 and 3 show the results of retro- 
spective analysis of some other factors which may have 
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Fig. 5. Amount of time spent at each infusion rate band for the 
group controlled by GTN alone. 


Table 3. Operation, bypass time and lowest temperature in cach 
group. No significant differences were found. 


GTN GTN + SNP 


group group 
Myocardial revascularisation/valve 9/5 7/3 
Bypass time (minutes) median 91.5 97.5 
(range) (36-161) (30-129) 
Lowest temperature (°C) 28 28 
median (range) (25-32) (25-28) 


determined whether a patient was controlled by GTN alone 
or also required SNP. There were no significant differences 
between the groups in terms of age, sex, weight, operation, 
bypass time and temperature, pre-operative, starting and 
target systolic arterial pressures. 


Di i 
Implementation of this automatic arterial pressure control 
system in the cardiac intensive care unit was readily accept- 
able to the nursing staff, as many had previous experience 
of closed-loop blood pressure control.?? A survey of nurse 
opinion, within the unit revealed that, with only a short 
instructional session on the use of the Atari-based system 
and control of the program with the ‘mouse’, all found the 
system convenient and simple to use. The screen display of 
cardiovascular and infusion information allowed rapid ap- 
preciation of cardiovascular trends, and doses of vaso- 
dilators delivered. The system incorporates several features 
designed to maximise safety during clinical use. These in- 
clude rigorous artefact detection and rejection functions in 
the data collection routine; the use of ‘limited-option’ menus 
for entering information with the ‘mouse’; and the require- 
ment for frequent two-way communication between the in- 
fusion pumps and the computer. 

Analysis of arterial pressure control on an individual 
patient basis reveals that it was satisfactorily achieved in 
ali the patients. The quality of control was similar to that 
reported by Reid and Kenny in a study which compared 
automatic with manual control by the nursing staff.7* The 
fact that 14 of the patients were controlled by GTN alone 
and 10 required the combination of GTN and SNP, suggests 
that in the majority of hypertensive patients after cardiac 
surgery arterial pressure control can be achieved with GTN 


alone. In addition, the quality of control between the two 
groups was not significantly different. 

Fahmy found that doses up to 500 yg/minute could in- 
duce hypotension during anaesthesia without demonstrable 
toxic effect?® and Kaplan and his colleagues reported that 
53% of patients after cardiac surgery were controlled by 
GTN in doses up to 128 yug/minute.* Preliminary work 
suggested that there may be a plateau effect seen with in- 
creasing doses of GTN, therefore 50 mg/hour (833 yg/ 
minute) was chosen as the maximum infusion rate in our 
study to determine if any such plateau became apparent. 
Our results suggest that there may be a plateau of effect at 
doses in the region of 25-30 mg/hour, but further evalua- 
tion with a larger study population is required to confirm 
this. 

No toxic effects were noted with the doses of GTN used 
in our study. We used the aqueous preparation, Nitrocine 
(Schwarz Pharmaceuticals), which is free from the alcohols 
and high potassium content that have been implicated as 
causes of the adverse effects associated with the use of intra- 
venous GTN.?9-2? Nitrocine is presented as 50 ml of | 
mg/ml solution in a glass bottle, from which it can be 
infused directly using a nonadsorbent giving set (Imed 
Accuset ‘Nitro’, Imed Corp., San Diego). This obviates the 
need for transfer or dilution, with the attendant risks of 
error or contamination. This also circumvents the problem 
of GTN adsorption onto plastic containers made from poly- 
vinyl chloride. 

Retrospective analysis and comparison of demographic 
data and other factors between those patients controlled by 
GTN alone and those who also required SNP, revealed no 
significant differences. This allocation of patients into the 
GTN or GTN plus SNP combination therapy groups is to 
some extent arbitrary, in that the numbers in each group 
will depend on the preset upper dose limit for GTN. Our 
results suggest that if the maximum GTN dose had been 
set at 25 mg/hour there would have been 10 patients in the 
GTN only group, with 14 requiring additional SNP. 

The role of GTN as an antihypertensive agent after 
cardiopulmonary bypass is not defined clearly. The putative 
advantages of GTN over SNP in these patients in terms of 
effects on the coronary and pulmonary circulations have 
yet to be demonstrated clearly. There can be little doubt, 
however, of the safety of GTN relative to SNP in terms of 
systemic toxicity at the high infusion rates that are often 


required in these patients. This study shows that preferen- 
tial use of GTN meant that SNP was avoided in 14 of the 
24 patients who required therapeutic control of arterial 
pressure. Whether or not the use of GTN reduces the SNP 
requirements ‘in-the patients who-need the GTN- plus SNP 
combination therapy could be determined readily by a direct 
comparative study with a group who received only SNP. 


Conclusion 


This study demonstrates that closed-loop GTN can provide 
satisfactory arterial pressure control in the majority of 
hypertensive patients after cardiac surgery. However, be- 
cause of the sizeable minority who also require SNP, we 
suggest that if GTN is to be used in this context, the option 
to add SNP should be: readily available. Our dual-pump 
automatic control system fulfils these criteria and has been 
shown to function satisfactorily and safely in the clinical 
environment. In addition, this system provides a data col- 
lection facility to allow detailed and unbiased assessment 
of the closed-loop therapy. It may also be used in a similar 
manner to evaluate other short acting vasodilators, and is 
currently in use with GTN and SNP to assess further the 
effects of these agents on the pulmonary circulation. 
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SPECIAL ARTICLE 


Anaesthetic management of the patient with a permanent pacemaker 


P. BLOOMFIELD anD G. M. R., BOWLER 


Summary 


Over 25 000 people in Britain now have pacemakers, and the number is increasing steadily. Anaesthetists encounter patients with 
pacemakers regularly. Knowledge about the increasingly wide range of pacemakers available is necessary to ensure safe man- 
agement of these patients, many of whom are frail and elderly. This review outlines the indications for permanent pacing, the 


types of pacemaker used and the assessment and management of pacemaker patients for anaesthesia. 


Key words 
Heart; arrhythmias, pacemaker. 


Principal indications for permanent pacing! :? 


Sick sinus syndrome 


Sick sinus syndrome is the commonest indication for 
permanent pacemaker implantation and is characterised 
by sinus arrest, sino-atrial block, severe bradycardia, or 
episodes of alternating tachycardia and profound brady- 
cardia. Bradycardia, or occasionally tachycardia, may 
cause dizziness or syncope. This condition occurs in all ages 
but is more common in the elderly and is not associated 
usually with other heart disease. 


Atrioventricular block 


Disease of the conducting system of the heart develops 
commonly in the absence of associated heart disease. 

First degree atrioventricular block is characterised by 
prolongation of the PR interval beyond 0.20 seconds, is 
benign and does not require pacing. 

Second degree atrioventricular block occurs when a single 
atrial impulse that should be conducted to the ventricles 
fails to do so. Type I (Wenckebach) is characterised by 
progressive lengthening of the PR interval which culminates 
in a P wave that is not conducted. This condition was con- 
sidered previously to be benign but is now recognised as an 
indication for a permanent pacemaker, because mortality 
is increased in unpaced patients.* In Type II second degree 
atrioventricular block the PR interval of conducted beats is 
constant and the QRS complex is usually broadened; pro- 
gression to complete heart block occurs frequently and the 
presence of Type IT block 1s an indication for a permanent 
pacemaker. 


Third degree or complete heart block invariably requires 
permanent pacing unless it is congenital in origin. 


Bifascicular block 


This describes the appearance on the electrocardiogram 
(ECG) of right bundle branch block with marked left or 
right axis deviation. A small minority of patients may 
develop transient or established complete heart block and 
require implantation of a permanent pacemaker. The risk 
of progression to complete heart block in asymptomatic 
patients is very small, and such patients do not require a 
permanent pacemaker; it is not necessary to insert a tem- 
porary pacemaker during general anaesthesia.+ 


After myocardial infarction 


The conducting system may be damaged by myocardial 
infarction but usually recovers. Occasionally, a permanent 
pacemaker is indicated if heart biock persists or if bifasci- 
cular block has progressed transiently to complete heart 
block, with subsequent recovery. Patients who develop 
conduction defects after an anterior myocardial infarction 
have usually experienced extensive myocardial damage and 
have a poor prognosis, but this is not usually so after 
inferior infarction. 


Types of permanent pacemaker and their recognition’ 


The most widely used types of permanent pacemaker utilise 
a lead implanted in the right ventricle-and pace the heart 
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Table 1. Three letter code of pacing modes and functions. 

5 a Ica ee 
Ist: Chamber paced 2nd: Chamber sensed 3rd: Mode of response 
ee a a 


V, ventricle V, ventricle T, triggered 

A, atrium A, atrium I, inhibited 

D, double D, double D, double 
O, none O, none 
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European Pacemaker Registration Card 


Fig. 1. European Pacemaker Registration Card. Details of symp- 

toms, ECG findings and aetiology of the condition that necessi- 

tated implantation are given in code form in section 1; see Table 2 

for explanation. Sections 3 and 4 give details of the pulse generator 
and lead. 


only if no spontaneous ventricular depolarisation occurs. 
Some modern pacemakers may operate through a lead in 
the atrium, the ventricle or both. A sensed spontaneous 
depolarisation may be used either to inhibit the pacemaker 
or to trigger a paced impulse. Thus, a variety of different 
pacing modes is now available and each is described by a 
universally accepted three letter code (Table 1). In VVI 
pacing, the ventricle is paced and the pacemaker is inhibited 
if an intrinsic depolarisation is sensed. An AAI pacemaker 
paces the atrium and is inhibited by intrinsic atrial de- 
polarisation. Pacemakers with leads in both the atrium and 
ventricle are more complex; for example with VAT pacing, 
ventricular pacing occurs when an impulse is sensed 
through the atrial lead and this triggers stimulation of the 
ventricle through the ventricular lead. Virtually all dual- 
chambered pacemaker systems are now implanted in DDD 
mode. This provides atrial pacing during atrial bradycardia 
and ventricular pacing after a spontaneous or paced atrial 
beat if a spontaneous ventricular beat is absent. In many 
pacemakers the mode of pacing and other settings of 
the pacemaker, e.g. pacing rate, may be changed after 
implantation, usually by radiofrequency transmission from 
a programming device placed over the pacemaker. Some 


Table 2. Pre-operative assessment of the permanent pacemaker 
patient. 
L a rnd rere 


Coded information Symptom 01—02 Unspecified 
0 


recorded at 3-04 Dizziness or syncope 
implantation on 05 Bradycardia 
European Pacemaker 06 Tachycardia 


07-09 Miscellaneous conditions 
ECG 01-04 Sinus or unspecified 
Rhythm 05-07 Second degree AV block 

08-10 Complete heart block 

11-21 Bundle branch or 

bifascicular block 

Aetiology 01-03 Unspecified 

04-05 Idiopathic or ischaemic 

06 Postinfarction 

07-11 Miscellaneous conditions 
ECG rhythm 1. All beats preceded by a pacemaker ‘spike’: assume 

patient is pacemaker-dependent. 

2. If native rhythm predominates patient is unlikely 
to be pacemaker-dependent. 

3. No evidence of pacemaker activity; magnet may 
be applied over pulse generator to switch to fixed 
rate pacing. 

4. If pacemaker spike is not followed by P or QRS 
wave suspect pacemaker malfunction, [N.B. If 
pacemaker is activated by a magnet to pace at a 
fixed rate, the spike may fall in the refractory 
period and fail to stimulate the ventricle (see 
Fig. 3).] 

Chest X ray 1. Location of pulse generator. 

2. Location of leads in atrium, ventricle or both. 

3. If necessary pulse generator model can be 
identified. 


Registration Card 





recent pacemakers pace only the ventricle but increase the 
pacing rate in response to increased bodily activity.* 

All patients who have a permanent pacemaker implanted 
receive a registration card to identify the type of pacemaker, 
the pacing mode and pacing rate, and the responsible cardio- 
logist at the time of implantation (Fig. 1). The symptoms, 
ECG findings and aetiology of the condition that neces- 
sitated pacemaker implantation are indicated by code 
numbers which are not explained on the card but are 
summarised for reference in Table 2. Details of any changes 
in programming after implantation are given on the reverse 
of the card but are not always-updated by the cardiology 
department. A chest radiograph may be used to identify 
whether an atrial or ventricular lead or both are present 
(Fig. 2). An ECG recorded when the pacemaker is active 
identifies which chamber is being paced by the presence of 
a wave or a QRS complex after the pacemaker artefact 
spike. With dual chamber pacemakers, a spike may precede 
the P wave, the QRS complex or both, depending on the 
mode of operation (Fig. 3). The pacemaker may be inhib- 
ited by the patient’s own rhythm when the ECG is recorded 
but can be changed to fixed rate pacing by applying a 
magnet over the pacemaker to reveal which chamber or 
chambers can be paced (Fig. 3). Not all pacemakers are 
programmed to pace at 70 beats/minute and a lower pacing 
rate is often chosen for patients with sick sinus syndrome 
so that the intrinsic heart rhythm is preserved unless 
profound bradycardia occurs. 


Anaesthetic management 


The following guidelines obviate the need to seek the advice 
of a cardiologist before anaesthesia, but if any doubt exists 
it is better to seek advice before surgery. 
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Fig. 2. Posteroanterior and lateral chest X rays of a patient with a dual chamber pacemaker. In the posteroanterior view, 

the atrial lead can be seen to loop back on itself and the ventricular lead to reach towards the apex of the heart (the 

distal parts of the leads have been enhanced in black). In the lateral view. the atrial lead is more proximal and curves 
anteriorly. 
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Fig. 3(a). Dual chamber pacing. The first complex is a sinus beat followed by an 
atrial paced beat; a ventricular complex occurs simultaneously with the ventricular 
pacing spike. The third, fourth and fifth beats show pacing of both the atrium and 
ventricle. (b). Sinus rhythm is interrupted by ventricular pacing with the application 
of a magnet. The first three complexes after application of the magnet show a 
pacing spike that occurs within the refractory period and fails to cause ventricular 
depolarisation. After the fourth complex, the pacing spike occurs late enough after 
the QRS complex to cause ventricular depolarisation. 


pacing, but if pacing spikes are not seen or if they are 


Pre-operative assessment j At aak 
S intermittent then it is likely that the patient's own rhythm 


It is important to establish whether the pacemaker is will maintain the heart beat if the pacemaker malfunctions 
essential to maintain the heart rhythm all the time, i.e. is during surgery. If there is any doubt as to whether the 
the patient ‘pacemaker-dependent’. The patient is likely to pacemaker is capable of stimulating the heart, it may be 


be ‘pacemaker dependent’ if the ECG rhythm shows constant activated by placing a magnet over the pulse generator (Fig. 
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3). All patients with a permanent pacemaker should have 
the device checked at least annually and it is prudent to 
ask if this has been done. It is also important to assess if 
the patient has any associated heart disease, such as con- 
gestive cardiac failure or ischaemic heart disease, which 
may affect anaesthetic management. Electrolyte abnor- 
malities, especially those of plasma potassium, should be 
corrected as these may interfere with normal pacemaker 
function and predispose to arrhythmias.° 

The presence of a permanent pacemaker does not usually 
influence the choice of drugs for anaesthesia. There is a 
theoretical risk that marked muscle fasciculation induced 
by suxamethonium may cause inhibition of the pacemaker 
if this activity is sensed by the pacemaker and interpreted 
as myocardial activity, and this drug is best avoided unless 
there is a clear indication for its use. The risk of developing 
infective endocarditis on the implanted lead is very small 
and prophylactic antibiotics are not usually recommended 
unless the patient appears to be at particular risk.7°5 

‘Pacemaker syndrome’ may occur in patients with VVI 
pacemakers. A dramatic decrease in arterial pressure and 
cardiac output may occur with the onset of ventricular 
pacing especially if the patient has retrograde (i.e. vent- 
riculo-atrial) conduction. Symptoms are caused probably 
both by loss of atrioventricular synchrony and by reflex 
vasodilatation secondary to activation of atrial stretch 
receptors.° Patients may be helped temporarily by a 
reduction in pacemaker rate so that sinus rhythm predom- 
inates, but the pacemaker may need to be replaced by one 
that allows the preservation of synchronous atrio- 
ventricular contraction. The hypotensive response of the 
‘pacemaker syndrome’ during general anaesthesia may be 
accentuated by the vasodilating effects of the anaesthetic 
agents, and result in a dramatic and profound decrease in 
arterial pressure; the pacemaker rate may need to be 
programmed urgently below the sinus rate or the sinus rate 
increased with atropine or isoprenaline. 


In tra-operative management 


The principal risk to the patient with a permanent pace- 
maker during surgery is the use of diathermy, which may 
affect the pacemaker in several ways.!®!! The internal 
mechanism may be damaged if diathermy is applied close 
to the pacemaker. Ventricular fibrillation may be induced 
if the diathermy current is channelled along the pacemaker 
lead. The myocardium at the tip of the lead may be subject 
to injury by burning and pacing may become ineffective 
subsequently. Diathermy may simulate the electrical 
activity of myocardial contraction and cause the pacemaker 
to be inhibited; the heart will stop if the patient is pace- 
maker-dependent. The diathermy impulse may simulate 
also the radiofrequency impulse by which the pacemaker 
can be reprogrammed to different settings (phantom re- 
programming) and the pacemaker may start to function in 
an entirely different mode.!!:!? 

It was recommended formerly that diathermy interference 
which caused troublesome pacemaker inhibition could be 
overcome by placing a magnet over the pacemaker to make 
it function at a fixed rate.!3 This is potentially dangerous; 
many modern pacemakers can be programmed only when 
activated by a magnet and phantom reprogramming is 
therefore more likely to occur.!!''7:'* A more satisfactory 
arrangement may be to programme the pacemaker to a 


fixed-rate (nondemand, e.g. VOO) for the duration of the 
operation. Diathermy should be avoided if possible in 
patients with a permanent pacemaker because of these 
problems. 

Diathermy is virtually essential during some procedures, 
such as transurethral resection of the prostate. The risk 
may be minimised if the ECG and pulse are monitored 
when diathermy is used so that interference with pacemaker 
function is detected promptly. Scrupulous attention must 
be paid to the connexion of a suitable indifferent plate (dry 
foil is the best material) as improper connexion may cause 
grounding of the diathermy current through ECG monitor- 
ing leads.'° The diathermy current must be kept away from 
the pacemaker and its lead.'! Diathermy use should be 
minimised by using short bursts at the lowest effective 
power output, and should not be activated unless the 
cutting blade is in contact with the patient.!5 Diathermy 
should not be used within 15 cm of the pacemaker or the 
heart, and the indifferent plate should be as far away from 
the pacemaker and as close to the cutting blade as possible, 
e.g. 1t should be under the thigh or buttock for prostatic 
surgery. The direction of the diathermy current flow (i.e. 
from blade to plate) should be at right angles to that of the 
pacemaker system.'*:''® Bipolar diathermy, in which the 
electrical current flows between the two points of the 
forceps, should be used wherever possible, but this is of 
low power and is suitable only for small bleeding points. 
Problems should not arise if these simple precautions are 
observed. Pacemaker failure that occurs in a patient with- 
out an adequate intrinsic heart rhythm should be treated 
with isoprenaline (50-100 yg bolus, or an infusion of 1-20 
ug/minute); ventricular rhythm is usually restored promptly. 


Postoperative management 


The appropriate cardiology department should be informed 
if diathermy has been used during surgery so that pace- 
maker settings can be checked later. Failure of the pace- 
maker to capture the ventricle may not be apparent until 
24 hours or more after surgery if diathermy has caused 
myocardial injury at the pacemaker lead tip, and it 1s 
important that the pacemaker threshold is checked also. 
Permanent pacemakers rarely cause any problems in the 
postoperative period. It is often forgotten that a pacemaker 
may be used to help the patient during recovery from sur- 
gery. The patient with heart failure or a marked catabolic 
response to surgery may benefit from an increased heart 
rate. The paced rate may be increased simply by repro- 
gramming the pacemaker, and the rate reduced later as 
necessary. 
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Comparison of continuous spinal and continuous epidural anaesthesia for lower limb surgery in elderly patients 
A retrospective study 


P.-A. Sutter, MD, Resident, Z. Gamulin, MD, A. Forster, MD, Staff Anaesthetists, Department of Anaes- 
thesiclogy, University Hospital of Geneva, 1211 Genéve 4, Switzerland. 


Summary 

This retrospective study compared continuous spinal anaesthesia with continuous epidural anaesthesia for lower limb 
orthopaedic surgery in the elderly. The anaesthetic records of 457 patients who received continuous spinal anaesthesia and 274 
who received continuous epidural anaesthesia over a 5-year period were analysed. The patients who had continuous spinal 
anaesthesia were at a higher anaesthetic risk (ASA 3—4, 76% as compared with 37%, p < 0.001), but the incidence of failures was 
significanily lower (1.7%, as compared with 9%, p < 0.001) and fewer patients showed a decrease in mean arterial pressure of more 
than 30% (44%, as compared with65%,p < 0.001) and(or) received vasopressors (65%, as compared with77%,p < 0.01). Our data 


show continuous spinal anaesthesia to be more reliable and to provide better cardiovascular stability. 


Key words 
Anaesthetic techniques, regional; epidural, spinal. 


No particular anaesthetic technique has been demonstrated 
to be safest in geriatric patients.'-~? Nevertheless, for hip 
surgery, elthough mortality rate after regional anaesthesia 
is no better than after general anaesthesia ** regional 
anaesthesia in geriatric patients is reported to preserve 
better cerebral function,® to decrease blood loss*:’? and to 
provide better protection against thrombo-embolic com- 
plications.’ 

Continuous spinal anaesthesia (CSA) was proposed al- 
most £0 years ago,®” but was mainly investigated clinically 
in the °60s and ’70s.!°-!3 In 1979, CSA was introduced in 
our hespital for lower limb orthopaedic surgery in elderly 
and hagh risk patients. Since then it has become our most 
frequeatly used technique for this population although to 
our knowledge no advantage of this technique over con- 
tinuous epidural anaesthesia (CEA) has been reported. The 
purpose of this study is to compare CSA with CEA in a 
retrospective manner by analysing the anaesthetic records 
over a 5-year period, in order to determine the possible 
advantages or disadvantages of these techniques. 


Methads 


We selzcted and analysed all anaesthetic records of patients 
older than 65 years who underwent lower limb orthopaedic 
surgery under CSA or CEA from January 1980 to Decem- 
ber 1984. Records from patients who underwent foot or 
ankle surgery were excluded. Both anaesthetic techniques 
were administered by residents during their training in ortho- 
paedic anaesthesia under supervision of staff anaesthetists. 

Continuous spinal anaesthesia was performed with the 
patient in the lateral decubitus position using an 18-gauge 
Tuohy needle. A 20-gauge catheter was inserted 3 cm 
cephalad into the subarachnoid space when cerebrospinal 
fluid (CSF) appeared; correct position was confirmed by 


aspiration of CSF. Depending on the surgical procedure 
and on the patient’s position, incremental doses of 1 ml of 
either hypobaric, isobaric or hyperbaric solutions of tetra- 
caine or bupivacaine (concentration 2 to 5 mg/ml) were 
administered until an adequate sensory level and motor 
blockade were achieved. Additional doses of 1 ml were 
injected during surgery when necessary. 

Continuous epidural anaesthesia was performed with the 
patient in the same position using a 17-gauge Tuohy needle. 
A 19-gauge catheter was inserted 3 cm cephalad once the 
epidural space was located by the loss of resistance tech- 
nique. A test dose of 3 ml of 2% lignocaine or 0.5% 
bupivacaine with adrenaline (1/200 000) was injected before 
administration of the total dose, if no blood or CSF was 
aspirated. Additional doses of local anaesthetic were added 
during surgery when clinically required. All spinal catheters 
were immediately removed whereas some epidural catheters 
were left in place to provide postoperative analgesia at the 
end of the surgical procedure. 

The following variables were analysed: age, sex, weight, 
ASA physical status; surgical procedures; urinary output 
and central venous pressure (CVP); drugs administered for 
pre-operative sedation. Features of the anaesthetic that 
were noted included: failure of regional anaesthesia, which 
included all patients in whom anaesthesia was not adequate 
and who required general or another type of regional anaes- 
thesia; cases where regional anaesthesia was scheduled but 
abandoned because of lack of cooperation or difficulty in 
positioning the patient correctly and (or) when the catheter 
could not be introduced in the subarachnoid or epidural 
space, were excluded from the study; drug supplementation, 
i.e. sedatives, analgesics or antihypotensive drugs adminis- 
tered during anaesthesia; variation of mean arterial pre- 
ssure (MAP), which was measured on admission to the 
hospital, before starting anaesthesia, and every 5 minutes 
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Table 1. Patients’ characteristics and surgical procedures. Values 
expressed as mean (SD) where appropriate. 





Continuous Continuous 


spinal epidural. 

n= 457 n = 274 
Age, years 82 (8) 76 (6)*** 
Body weight; kg 58 (13) 65 (13)*** 
Mean arterial pressure on 

admission, mmHg 108 (15) 106 (18) 

Female/male ratio 358/99 175/99*** 
ASA status 1 and 2, n 107 (24%) 170 (62%)*** 
ASA status 3 and 4, a 350 (76%) 104 (38%)*** 
Repair of hip fractures, n 340 (76%) 104 (38%)*** 
Total hip or knee prosthesis, n 80 (18%) 139 (51%)*** 
Other surgical procedures, n 37 (8%) 31(11%) 


Statistical difference between two groups *** p < 0.001. 


Table 2. Patients’ medical conditions and therapy. 





Continuous Continuous 
spinal epidural 
n = 457 n = 274 
Patients with at least one of the 
following conditions 323 (70%) 159 (55%)*** 
Congestive cardiac failure 158 (35%) 52 (19%)*** 
Systemic hypertension 8i (17%) S51 Q1%) 
Cardiac rhythm disturbance 92 (20%) 31 (11%)** 
Myocardial ischaemia. 48 (11%) 11 (4%)** 
Mental disturbance 67 (14%) 13 (5%)*** 
Renal insufficiency 24 (5%) 5 (2%)* 
Patients taking at least one of the 
following drugs 322 (70%) 136 (30%)*** 
Cardioactive drugs 147 (32%) 49 (18%)*** 
Diuretics 117 (26%) 37 (14%)*** 


Calcium antagonists, f-adrenergic 
blockers and other coronary 


dilators 61 (13%) Il (4%)*** 
Antihypertensive drugs 52 (11%) 41 (15%) 
Bronchodilators 17 (4%) 37 (14%)*** 
Psychotropic agents 97 (21%) 21 (8%)*** 


Statistical difference between two groups * p < 0.05; ** p < 0.01; 
*** n < 0.001. 


during anaesthesia or even more often if necessary; dura- 
tion of anaesthesia, calculated as the time from injection of 
the local anaesthetic to the end of the surgical procedure; 
amount of fluid and blood administered during the opera- 
tion; type and amount of local anaesthetic drugs adminis- 
tered for CSA and CEA, which was expressed in quantity 
(mg) and volume (ml). 

All results are expressed as mean (SD). Statistical dif- 
ferences were sought using Students unpaired t-test, 
Wilcoxon’s rank sum test or Chi-squared analysis, according 
to the type of variable and its distribution. A probability 
value <0.05 was considered statistically significant. 


Results 


Four hundred and fifty-seven patients with CSA and 274 
with CEA entered the study. The CSA group included five 
patients in whom the dura was accidently punctured while 
performing a CEA. The patients’ characteristics and sur- 
gical procedure are summarised in Table 1. There were 
statistically significant differences in age (older), the female/ 
male ratio (higher) and anaesthetic risk (higher) in the CSA 
group. The surgical procedures also differed significantly 
between the two groups; 74% of CSA patients were 
operated for fractures, whereas in. the CEA group more 
than 50% were operated for hip or knee prosthesis. 

Data that concerns patients’ medical conditions and treat- 


Table 3. Pre-operative sedation and analgesia. 


Continuous Continuous 

spinal epidural 

n = 457 nom 274 
Sedatives 164 (36%) 217 (79%)*** 
Analgesics 64 (14%) 14 (%)*** 

Combination of sedatives and 

analgesics 132 (29%) 28 (10%)*** 
None 97 (21%) 18 (6%)*** 


Statistical difference between two groups *** p < 0.001. 


Table 4. Incidence of failure and subsequent anaesthetic procedures, 


Continuous Continuous 
spinal epidural 
n = 457 n = 274 
Number of failures 8 (1.7%) 25 (9%)*** 
General anaesthesia before surgery 8 12 
General anaesthesia during surgery — 13 


Statistical difference between two groups *** p < 0.001. 


ment are presented in Table 2. More patients suffered from 
important medical problems and were taking medication in 
the CSA group. Central venous pressure was monitored in 
72% of patients in the CSA group and 23% in the CEA 
group.(p < 0.001) and urinary output in 82% of patients 
in the CSA group compared with 34% in the CEA group 
(p < 0.001). The drugs administered for pre-operative 
sedation (Table 3) were mostly analgesics or a combination 
of sedatives and analgesics in the CSA group, sedatives in 
the CEA group, and for statistically more patients of the 
CSA group no pre-operative sedation was administered. 

The incidence of failure and the subsequent anaesthetic 
procedure are presented in Table 4. There were statistically 
more fatlures with CEA (9%) than with CSA (1.7%). All 
failures in CSA and 12/25 failures in CEA were recognised 
before the surgical incision. General anaesthesia was 
administered to 11 patients in the CEA group because of 
insufficient anaesthesia detected during the surgical pro- 
cedure. In addition two CEA patients received general 
anaesthesia because of the occurrence of tonic-clonic 
movements that suggested local anaesthetic toxicity. No 
major cardiac or respiratory complication occurred in any 
group. 

Hypobaric local anaesthetic was used in 187 patients, in 
the CSA group, hyperbaric in 132, isobaric in 78 and a 
combination of these different techniques in 52 patients. 
Tetracaine was administered to 356 patients at a mean 
dosage of 9.1 (SD 4) mg and a mean volume of 4.5 (SD 
2.1) ml. Bupivacaine was administered to 41 patients at a 
mean dosage of 13.5 (SD 6.2) mg and mean volume 2.6 
(SD 0.8) ml. Both drugs were administered to the 52 re- 
maining patients [tetracaine 7.5 (SD 5.7) mg and 3.7 (SD 
2.0) ml; bupivacaine 8.5 (SD 4.4) mg and 1.6 (SD 0.6) ml]. 

The following drugs were administered in the CEA 
group: bupivacaine to 83 patients at a mean dosage of 122 
(SD 50) mg and mean volume of 20.2 (SD 6.7) mi, and a 
combination of bupivacaine [83 (SD 37) mg, 16 (SD 7) ml] 
and lignocaine [228 (SD 93) mg, 11.7 (SD 4.5) ml] to 152 
patients. Besides these two drugs 2-chloroprocaine or etido- 
caine were added to obtain a more rapid onset or more 
profound motor blockade in 14 patients. 

The anaesthesia characteristics presented in Table 5 do 
not include the 33 cases where regional anaesthesia was 
unsuccessful. The duration of anaesthesia was longer with 
CEA. There was no significant difference in the two groups 
with regard to MAP before anaesthesia, but a clinically 
important decrease in MAP during anaesthesia was noted 


Table 5. Anaesthesia characteristics. Values expressed as mean 
(SD) where appropriate. 


Continuous Continuous 
spinal epidural 
n = 449 n = 249 
Duration of anaesthesia, minutes 168 (51) 192 (54)*** 
Mean arterial pressure before 
anaesthesia, mmHg 103 (14) 101 (13) 
Patients presenting a decrease in 
mean arterial pressure of >30% 199 (44%) 149 (65%)*** 
Patients receiving mephentermine 
sulphate 296 (65%) 193 (77%)** 
Mean dose of mephentermine 
sulphate, mg 22 (14) 25 (15) 
Patients receiving 
sedatives 113 (25%) 50 (20%) 
analgesics 37 (8%) 20 (8%) 
combination of sedatives and 
analgesics 39 (9%) 21 (8%) 


Statistical difference between two groups **p < 0.01. *** p < 
0.001. 


in significantly more patients in the CEA group and admini- 
stration of antihypotensive drugs during the anaesthesia 
was also more frequent in this group. A similar number of 
patients in the two groups received sedatives or analgesics 
during the operation. The amount of infused crystalloid 
[1530 (SD 750) ml in CSA versus 1750 (SD 900) ml in 
CEA] colloid or blood [660 (SD 500) ml in CSA versus 740 
(SD 450) ml in CEA], was comparable. 


Discussion 

This study shows that for lower limb surgery in the elderly, 
CSA had fewer failures and provided better cardiovascular 
stability. Anaesthetic and surgical risk in the CSA patients 
were higher than in the patients of CEA group, but the 
incidence of clinically important decrease in MAP was 30% 
lower and antihypotensive drugs were less often adminis- 
tered. These findings can be attributed to the fact that CSA 
allows administration of small incremental doses of local 
anaesthetics at different concentrations and baricity accord- 
ing to the need of the patient, whatever surgical procedure 
and position are required. Thus optimal sensory and motor 
blockade can be more easily obtained and controlled than 
with CEA, where large doses of local anaesthetics have 
to be administered. The better cardiovascular stability 
observed in CSA patients is most probably as a result of 
the more easily controlled sympathetic blockade, although 
the level of anaesthesia was not evaluated because the data 
were unreliable. The higher frequency of CVP monitoring 
in CSA could have allowed a more appropriate fluid 
administration and also helped to prevent severe arterial 
hypotension. 

The 1.7% of failure in the CSA group is similar to or lower 
than the incidence reported recently for the same tech- 
nique !*-!5 and is much lower than for single dose spinal 
anaesthesia.1°-15 The incidence of failed CEA was higher 
(9%) when compared with other publications.'°:?° This 
difference is probably related to the advanced age of the 
patients?! and the relative inexperience of the anaesthesio- 
logists.19-21 However, CSA had five times fewer failures 
than CEA. A large number of CSA patients received anal- 
gesics for premedication which could have contributed to 
the lower failure rate, but this factor is probably not im- 
portant since in this group there was also a much higher 
percentage of patients who did not receive any drugs pre- 
operatively. The number of patients receiving analgesics 
and (or) sedatives was comparable in the two techniques 
during the surgical procedure. In CSA, despite a higher 
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-incidence of pre-operative mental disorientation and pain 
caused by fracture, there was a significant lower incidence 
of failure, which suggests that even when the patient is dif- 
ficult to position and does not cooperate, CSA is more 
easily performed than CEA. The rapid onset of sensory 
and motor blockade in CSA also allows early recognition 
of failure. 

Patients who underwent foot or ankle surgery were ex- 
cluded from the study because of the known difficulty to 
obtain adequate anaesthesia in the L,—S, territory with 
epidural blockade** whereas with spinal anaesthesia this 
problem did not occur. 

Other advantages of CSA are a more complete muscular 
blockade and smaller dosage of local anaesthetic to obtain 
adequate anaesthesia, without any risks of systemic toxic 
effects due to absorption. The large dose of local anaes- 


‘thetics administered with epidural anaesthesia means that 


elderly patients are at greater risk of intoxication because 
of their reduced clearance for local anaesthetics? and their 
reduced cardiac output and liver blood flow.?* l 

Our results suggest that CSA is an appropriate technique 
for lower limb orthopaedic surgery of the elderly. Anaesthe- 
tists may hesitate to perform CSA because of the possible 
risks of infection, neurological complications, and post- 
lumbar-puncture headache; the incidence of headache will 
be high with the use of large diameter needles. No infection 
or neurological problems were observed in our patients, 
although repeated complete neurological evaluation was 
not performed and no information is available on the in- 
cidence of postlumbar-puncture headache. 

Lack of randomisation and the retrospective nature of 
the study means that our results should be confirmed with 
a prospective randomised study that investigates similar 
patients undergoing similar surgical procedures, where the 
incidence of failures due to technical problems and post- 
operative complications or side effects could be taken into 
account. 
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Isoflurane and cerebrospinal fluid pressure—a study in neurosurgical patients undergoing intracranial 
shunt procedures 


T. V. Campkin, FFARCS, Consultant, Department of Anaesthetics, Queen Elizabeth Hospital, R. M. Flinn, 
MSc, MB, ChB, MBCS, Director, Centre for Computer Studies, The Medical School, University of Birmingham, 
Birmingham. 


Summary 


The effect of isoflurane 1.0% and 1.5% with nitrous oxide on ventricular cerebrospinal fluid pressure was studied in 17 patients 
who underwent intracranial shunt procedures. Isoflurane at both concentrations caused significant increases in cerebrospinal 
fluid pressure during normocapnic ventilation, but these could be prevented by simultaneous hyperventilation or by the prior 
induction of hypocapnia. Decreases in mean arterial pressure occurred also, and resulted in a significant reduction in cerebral 


perfusion pressure in normocapnic patients. 
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Cerebrospinal fluid, pressure. 


Isoflurane is now regarded as the volatile agent most suitable 
for use during neurosurgery. It was the usual neuro- 
anaesthesia practice when using halothane to induce 
hypocapnia by hyperventilation, in order to attenuate the 
cerebrovascular dilating effect of this agent, and to avoid 
its use in patients with clinically raised intracranial pressure 
(ICP) until the brain is decompressed surgically. 
Isoflurane, unlike halothane, does not increase cerebral 
blood flow (CBF) above control values during normo- 
capnic ventilation in concentrations up to 1.5 times mini- 
mum alveolar concentration (MAC) in normal animals!~* 
or in patients with chronic intracranial lesions.*:5 Thus, it 
would not be expected to increase ICP. However, studies 
of its effect on ICP have been conflicting. No increase 
occurred in some investigations, 7 but other authors have 


reported significant increases at physiological levels of 

arterial carbon dioxide tension (Paco,)® and also in some 

patients in whom moderate hypocapnia was maintained.’ 
In this investigation we have studied the effect of isoflu- 


rane on ventricular cerebrospinal fluid pressure (CSFP) 


during normocapnic and hypocapnic ventilation in neuro- 
surgical patients with and without clinically raised ICP. 


Materials and methods 


The investigation was approved by the Research Ethics 
Committee of the Birmingham Central Health District. 
Seventeen patients (seven male) scheduled to undergo 
elective ventriculo-atrial or ventriculo-peritoneal shunt 
procedures were studied. Their ages ranged from 17 to 81 
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Table 1. Group 1. Pre-operative pathology. 


Patient 
l Meningioma 
2 Normal pressure hydrocephalus 
a Accustic neuroma 
4 Accustic neuroma 
5 Low pressure hydrocephalus 


Table 2. Group 2. Pre-operative pathology. 


Patient 
l Normal pressure hydrocephalus 
2 Cerebellar tumour 
3 Cerebellar tumour 
4 Third ventricular cyst 
5 Midbrain tumour 
6 Hydrocephalus—dementia 


Table 3. Group 3. Pre-operative pathology. 


Patient 
l Midbrain tumour 
2 Acoustic neuroma 
3 Spina bifida—hydrocephalus 
4 Acoustic neuroma 
3 Low pressure hydrocephalus 
6 Normal pressure hydrocephalus 


years and they were assigned randomly to three groups (1, 
2 and 3). Their pre-operative neurological pathologies are 
shown in Tables 1, 2 and 3. 

Premedication was with diazepam 10 mg by mouth and 
atropine 0.6 mg intramuscularly (10 patients), atropine 0.6 
mg (one patient) or no premedication. A 1.0-mm Teflon 
cannula was inserted into a radial artery under local 
analgesia before the induction of anaesthesia; blood pres- 
sure was transduced and displayed. Anaesthesia was 
induced with thiopentone 3.0-5.0 mg/kg and fentanyl 100- 
300 ug after pre-oxygenation with 100% oxygen. Muscle 
relaxation for tracheal intubation was obtained with atra- 
curium 0.5 mg/kg or vecuronium 0.1 mg/kg and ventilation 
of the lungs was controlled. Anaesthesia was maintained 
with 70% nitrous oxide in oxygen, and increments of 
fentanyl 50 ug and atracurium 10 mg, or vecuronium 2 mg, 
were given until the burr hole for the shunt procedure had 
been made. Isotonic saline was infused intravenously at a 
rate sufficient to keep the vein patent; no hyperosmolar, 
diuretic or steroid drugs were given. 

End-tidal carbon dioxide (PE’CO,) was measured by 
infrared capnography (Datex Normocap). An arterial 
sample was also taken from each patient in groups | and 2 
for Paco, measurement at normocapnic and hypocapnic 
levels of ventilation (Radiometer ABL 300). A single 
sample was obtained from group 3 patients during hypo- 
capnic ventilation. Inspired and end-tidal isoflurane con- 
centrations were measured with an infrared analyser (Datex 
Normac). 

Group I (five patients). Normocapnic ventilation was 
maintained with a minute volume of 3-4 litres. Mean 
PE’co, was 4.8 kPa, and mean Paco, 5.0 kPa. A lateral 
ventricle was cannulated and a Holter catheter connected 
to 200 cm of manometer tubing, after preparation of the 
burr hole. The system was allowed to fill with cerebrospinal 
fluid; care was taken to avoid any fluid loss. Ventricular 
CSFP was transduced and displayed; zero calibration was 
at mid-cranial level. Isoflurane 1.0% was added to the 
inspired gases after a control measurement of mean CSFP 
had been made. CSFP was monitored for 20 minutes in 
four patients, but hyperventilation was started more rapidly 
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Fig. 1. Ventricular cerebrospinal fluid pressure (CSFP) during 

normocapnic ventilation E] (baseline), during normocapnic ven- 

tilation with isoflurane 1.0% ØA, or 1.5% B; and during 
hyperventilation with isoflurane 1% W. 


in the fifth (No. 4), because of the large increase that 
occurred. Three patients also received isoflurane 1.5%; 
hyperventilation was started within 5-10 minutes in these 
patients because of substantial increases of CSFP. All pati- 
ents were hyperventilated by increasing the minute volume 
to 8-9 litres. PE’CO, was reduced to a mean of 3.1 kPa, and 
Paco, to a mean of 3.3 kPa. The isoflurane concentration 
was set to 1.0% during hyperventilation. 

Group 2 (six patients). Normocapnia was maintained 
until a baseline measurement of CSFP had been obtained 
(mean Pe’co, 5.0 kPa and mean Paco, 4.9 kPa). Isoflurane 
1.0% was then added with simultaneous hyperventilation. 
Three patients also received isoflurane 1.5% after 20 
minutes. 

Group 3 (six patients). Hyperventilation was started 
immediately after induction of anaesthesia. The control 
measurement of CSFP was made at a mean PE’CO, 2.9 kPa 
and a mean Paco, 3.0 kPa. Six patients received isoflurane 
1% for 20 minutes; four also received isoflurane 1.5%. 

Statistical analysis. The cerebral perfusion pressure 
(CPP) was calculated for each patient by subtracting the 
CSFP from the appropriate mean arterial pressure (MAP). 
The MAP during surgery and immediately before iso- 
flurane administration was used as the control baseline for 
CPP. Tests were made of the equality of variance in the 
different groups under the differing anaesthetic conditions. 
The variances were found to be acceptably equal, and t-tests 
were used to analyse differences between the various 
groups. One- and two-way analyses of variance were also 
carried out and where significant results were found the 
regimen or group responsible was identified using the 
Newman-Keuls procedure. Regression tests of the relation- 
ships between CSFP or CPP changes and isoflurane 
concentration were also carried out. 


Results 


Changes in CSFP from baseline values during isoflurane 
administration in the three groups are depicted in Figures 


52 Forum 


Table 4. Mean (SEM) cerebrospinal fluid pressure (CSFP), mean arterial pressure (MAP) and 
cerebral perfusion pressure (CPP) before isoflurane, and during administration of isoflurane 1% 


or 1.5%. 
Group | (n = 5) Group 2 (n = 6) Group 3 (n = 6) 
CSFP before isoflurane (mmHg) 4.4 (2.9) Sa te.) 8.2 (3.3) 
Isoflurane 1.0% 12.4 (4.7)* 7.0 (2.4) 7.7 (3.4) 
Isoflurane 1.5% 26.0 (2.6)** 5.3 (2.0) 9.0 (4.0) 
Hyperventilation 1.6 (1.9) — — 
MAP before isoflurane (mmHg) 116.2 (6.2) 121.8 (4.5) 99.6 (6.3) 
Isoflurane 1.0% 88.0 (6.8)*** 98.1 (10.4)** 87.6 (5.1)* 
Isoflurane 1.5% 75.0 (3.2)** 69.2 (7.3)*** 77.5 (4.7)* 
CPP before isoflurane (mmHg) 110.1 (7.2) 113.5 (3.3) 91.5 (6.5) 
Isoflurane 1.0% 73.6.(7,2)9** 91.2 (11.0)* 80.0 (6.1) 
Isoflurane 1.5% 49.0 (5.5)** 70.7 (11.9)* 65.0 (7.4)* 


*p < 0.05; ** p < 0.02; *** p < 0.002 compared to measurement before isoflurane. 
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Fig. 2. Ventricular cerebrospinal fluid (CSFP) pressure during normocapnic venti- 
lation (], and during hyperventilation with isoflurane 1.0% or 1.5% B. 
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Fig. 3. Ventricular cerebrospinal fluid pressure (CSFP) during hyperventilation 
before Œ, and during administration of isoflurane 1% or 1.5% B. 


l, 2 and 3. Changes in CSFP, MAP and CPP are tabulated 
in Table 4. 

Ventricular CSFP. Isoflurane 1.0% increased the CSFP 
from baseline values in all patients in group | (p < 0.02). 
This increase was greater in those patients who received 
the higher concentration of 1.5%. There was a consistent 
trend with increasing levels of isoflurane concentration in 


all patients, and a regression test demonstrated that this 
trend was very unlikely to be due to chance (p < 0.01). 
Hyperventilation decreased the CSFP in all patients to a 
value not significantly different from the baseline measure- 
ment. There were no statistically significant changes from 
baseline values during administration of isoflurane in either 
concentration in groups 2 and 3. 


Mean arterial pressure. MAP after induction of anaes- 
thesia was consistently lower than the pre-anaesthetic level, 
but increased with surgical stimulation. Isoflurane 1.0% 
reduced MAP significantly from the pre-isoflurane level in 
all three groups (p < 0.002 in group 1, p < 0.02 in group 2 
and p < 0.05 in group 3). Isoflurane 1.5% caused a further 
decrease. 

Cerebral perfusion pressure. Isoflurane 1.0% reduced 
CPP significantly in group 1 patients (p < 0.02). Any 
reduction that occurred in groups 2 and 3 was of no 
statistical significance. 


Discussion 


Recent reports have suggested that isoflurane in con- 
centrations up to 1.5 MAC does not increase cerebral blood 
flow, and would not be expected to increase ICP.!~° 
Inspired isoflurane concentrations of 1.0% and 1.5% were 
given in the present investigation; these corresponded to 
end-tidal values of 0.65% and 1.0%. MAC for isoflurane 
in middle-aged humans is 1.151!° and the addition of 70% 
-nitrous oxide decreases this value by slightly more than 
50%, i.e. to 0.5-0.6. Thus, isoflurane anaesthesia was 
maintained at approximately 1.0 and 1.5 MAC. 

Adams and colleagues® measured lumbar CSFP in 
patients with a mass lesion (tumour or haematoma), and 
reported that isoflurane 1.0% (with 60% nitrous oxide in 
oxygen) increased CSFP consistently in patients ventilated 
at normocapnia. However, these increases could be pre- 
vented by simultaneous hyperventilation to a lower Paco, 
or by the prior induction of hypocapnia. Grosslight et al.? 
observed that some patients with acute head injury de- 
veloped a marked increase in ICP when given isoflurane 
despite Paco, below 3.3 kPa. Subsequently, they studied 
patients who underwent elective craniotomy for brain 
tumour and reported that isoflurane could cause an ICP 
increase even when moderate hypocapnia was maintained 
if the CT scan showed a marked shift of midline structures. 
In contrast, Campkin ° measured cranial extradural pressure 
(EDP) in patients with and without clinically raised ICP 
and at normocapnia, and found that isoflurane caused no 
rise in EDP although a small but significant increase was 
seen with 1.5%; hyperventilation decreased EDP rapidly.° 

The rapidity with which isoflurane increases ICP suggests 
a cerebrovascular response rather than an increase of tissue 
fluid and hence brain bulk. Isoflurane does not increase 
CBF, but an increase of cerebral blood volume (CBV) 
provides a possible alternative explanation. CBV can be 
determined by the measurement of gamma emission from 
intravenously injected 1%1Jlodine-labelled albumin;!! in 
animal studies isoflurane 1.4 MAC caused a 10% increase 
of CBV accompanied by a short-lived (approximately 20 
minutes) increase in ICP.'? This suggests that isoflurane 
may exert only a slight effect on cerebral resistance vessels 
but can cause dilatation of capacitance vessels. One further 
possible explanation is that increased production of CSF 
could be responsible. This is unlikely, however, because 
isoflurane, unlike enflurane, does not increase the rate of 
CSF formation.'? 

The findings of the present study that isoflurane increases 
CSFP in normocapnic patients, but that such increases can 
be prevented by simultaneous hyperventilation or by the 
prior establishment of hypocapnia, are in agreement with 
those of Adams et al.2 However, the magnitude of the 
pressure increases seen at normocapnia are at variance with 
a previous study in which EDP was measured.’ A silastic 
catheter which incorporates a transducer at its tip was used 
in that investigation; this device allows zero calibration in 
situ. Extradural pressure measurements using this catheter 
have been found to correlate with CSF pressure.'* A 
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satisfactory pressure waveform was present in the study, 
but it is possible that local decompression in the vicinity of 
the burr hole accounted for the failure to observe an in- 
crease in EDP when isoflurane was administered. 

Isoflurane can cause a decrease in arterial pressure in 
addition to its effect on the intracranial vasculature. This is 
due principally to a decrease in systemic vascular resist- 
ance.!° Therefore, cerebral perfusion pressure may be 
affected adversely, particularly if there is a concomitant 
increase of ICP. In this study, isoflurane caused a decrease 
in MAP in all three groups at either concentration, and 
hence a reduction of CPP. This was most marked in nor- 
mocapnic (group 1) patients in whom significant increases 
of ICP also occurred. 

Finally, this investigation was undertaken in patients 
with a chronic intracranial lesion and the findings are not 
necessarily applicable to those with acute intracranial pa- 
thology. Scheller et a/.1° have reported that after acute 
cryogenic brain injury in animals, which resulted in elevated 
ICP, isoflurane (1.0 MAC) caused a further increase, even 
when hypocapnia had been established. Thus the use of 
isoflurane, even when combined with hyperventilation, in 
patients with rapidly progressive lesions such as head 
Injury, would seem to be inadvisable until after the brain 
has been decompressed surgically. 
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Prevention of postdural puncture headache after spinal anaesthesia for extracorporeal shockwave lithotripsy 


An assessment of prophylactic epidural blood patching 


P. Sengupta, MRCP, FFARCS, Senior Registrar, G. Bagley, Operating Department Assistant, M. Lim, MD, 
MRCP, FFARCS, Consultant, St Thomas’ Hospital, London SE] 7EH. 


Summary 


The prevention of postdural puncture headache after spinal anaesthesia for extracorporeal shockwave lithotripsy was investigated 
by a controlled clinical trial which compared epidural injection of 10 ml of autologous blood with 10 ml of normal saline 
immediately after intrathecal injection of local anaesthetic. The incidence of postdural puncture headache was 8.3% in the group 
that received blood compared with 45% in the group that received saline, a significant reduction (p < 0.01). The incidences of 


backache and lower limb paraesthesiae were similar in both groups. No serious complications were reported. 


Key words 


Anaesthetic techniques, regional; spinal, epidural. 
Complications, headache. 


In a recent study we demonstrated that although spinal 
anaesthesia is suitable for providing analgesia during extra- 
corporeal shockwave lithotripsy with the Dornier HM3 
Lithotripter, there is a 42% incidence of postdural puncture 
headache despite the use of a 25-gauge spinal needle.! This 
is clearly unacceptable. Several methods such as use of finer 
bore needles, hydration, indomethacin or prolonged re- 
cumbency have been proposed to reduce the incidence of 
headache but none has achieved the 100% success rate 
claimed in some studies that use prophylactic epidural 
blood patching.*-*> However, other studies using blood 
patches have produced less impressive results®—® and there- 
fore it was considered that a controlled clinical trial which 
evaluated the effect of a blood patch would be appropriate 
for extracorporeal shock wave lithotripsy where the post- 
dural puncture headache rate is high. 


Methods 


Forty-eight unpremedicated patients undergoing extra- 
corporeal shock wave lithotripsy with spinal anaesthesia 
were assigned randomly to receive either 10 ml of auto- 
logous blood or 10 ml of normal saline into the epidural 
space immediately after, and at the same level, as an 


intrathecal injection of local anaesthetic. The patients 
selected were ASA 1 or 2 and between the ages of 18—60 
years. Those with a history of migraine or frequent head- 
aches and back or neurological problems were excluded. 

A 16-gauge cannula with a 3-way tap was inserted 
intravenously with full aseptic precautions. All patients 
received approximately 50 ml/kg of compound sodium lac- 
tate solution intravenously and 20 mg of ephedrine intra- 
muscularly before performance of the spinal block, to prevent 
severe hypotension. Spinal anaesthesia was then performed, 
with the patient in the lateral position, using a 25-gauge 
needle and 3.0-3.5 ml of heavy plain 0.5% bupivacaine. 
The spinal needle was withdrawn, immediately after intrat- 
hecal injection of bupivacaine, and the epidural space was 
located by loss of resistance to saline at the same level, 
with a 16-gauge Tuohy needle. The operator who inserted 
the cannula withdrew 10 mi of blood into a syringe by the 
3-way tap and passed it to the operator performing the 
block. Either the withdrawn blood or 10 ml of normal 
saline was then injected over 30 seconds into the epidural 
space; the patient was unaware of the agent used. The pro- 
cedure was performed once the block had reached a sensory 
level of To- 

The patients were asked about the presence of headache, 
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Table 1. Comparison of patient characteristics and duration of 
treatment between the two groups. Values shown are mean (range). 


Blood patch Saline 
n = 24 n = 24 
Males 19 17 
Females 5 7 
Age, years 41 (22-54) 46 (24-57) 
Weight, kg 69.6 (46-81) 70.5 (49-96) 
Duration of extracorporeal 
shock wave lithotripsy, 
minutes 41 (25-60) 40 (20-50) 


Table 2. Incidence of headaches in the two groups. 


Blood patch Saline 
n= 24 n= 24 
Headache Severe 1 (male) 3 (2 males, 1 female) 
Moderate I (male) 3 (1 male, 2 females) 
Mild 0 5 (3 male, 2 females) 
Total 2 11* 
*=p< 0.01. 


Table 3. Comparison of backache, lower limb paraesthesiae and 
time to ambulation for the two groups. 


Blood patch Saline 

n= 24 n = 24 
Backache Severe 2 l 
Moderate l l 
Mild 9 12 
Total 12 14 
Lower limb paraesthesiae 2 3 
Ambulation Day of treatment 24 22 
1 day after 0 ] 
2 days after 0 1 


backache and loin pain, just before discharge from the litho- 
tripsy unit, and if present, to grade them as mild, moderate 
or severe. The effect of changes in posture, coughing and 
straining were specifically inquired about in relation to 
headache. As the questions were put by one or other of the 
investigators, who were not blinded to the patients’ group- 
ing, some bias in the results obtained before discharge 
would be a possibility. They were given two questionnaires 
on discharge to be filled in 2 and 5 days after operation. 
These contained the same questions as outlined above and 
also asked patients to note the time of onset of any symp- 
toms; the incidence of lower limb paraesthesiae, and to state 
when unrestricted mobilisation first began. Patients who 
undergo lithotripsy may suffer from loin pain at the site of 
shockwave entry so they were asked specifically to differ- 
entiate between that and backache. Only headaches aggra- 
vated by sitting or standing and relieved by lying down 
were accepted as the postdural puncture type. Statistical 
analysis was performed using the Chi-squared test with 
Yates’ correction. 


Results 


All 48 patients returned questionnaires. The details of the 
two groups are shown in Table 1. There were no significant 
differences in age, weight, duration of treatment or sex 
distribution between the groups. Postoperative details 
about headache, backache, lower limb paraesthesiae and 
time to ambulation are shown in Tables 2 and 3. 
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The overall incidence of headache in the blood patch 
group was 2/24 compared with 11/24 in the control group 
(p < 0.01). In the control group, 71% of the females 
developed headaches compared with none in the blood 
patched group (Table 2). In the control group, one patient 
developed a headache (moderate) on the same day, six 
developed headaches on the second day (3 severe, 2 moder- 
ate and 1 mild), two began on the fourth day (both mild) 
and two on the fifth day (both mild). The only patient in 
the blood patch group to have a severe headache developed 
it on the second day and was readmitted the day after and 
given a second patch with 20 mi of blood, whereupon his 
symptoms disappeared immediately. The other blood patch 
group patient’s headache started on the second day and 
was classified as moderate. All headaches which started on 
the first to fourth postoperative day had either disappeared 
or improved spontaneously by the fifth day, apart from the 
patient who required readmission for blood patching. The 
two mild headaches (control group) that appeared on the 
fifth day we assume resolved since nothing to the contrary 
was notified by these patients. There were no significant 
differences in postoperative backache or in the incidence of 
paraesthesiae between the two groups. 


Discussion 


Extracorporeal shock wave lithotripsy is now an established 
treatment for nephrolithiasis.°:!° The application of 
shockwaves is painful with the high-energy Dornier HM3 
lithotripter and either general or local (epidural or spinal) 
anaesthesia 1s necessary. Local techniques allow easier 
placement of the patient into and out of the hoist, remove 
the risk of accidental extubation or disconnexion whilst the 
patient is in the bath and reduce the incidence of emetic 
symptoms and sore throat postoperatively. In a recent 
study,’ we demonstrated that despite the use of a 25-gauge 
needle, a 42% incidence of spinal headache was recorded 
following spinal anaesthesia. This figure surprised us in 
view of reports which quoted an incidence of 2.2% to 
24.5% when 25-gauge needles were used.1!>12 It is however, 
consistent with another study where a 37% incidence was 
found after use of spinal anaesthesia with a 25-gauge needle 
for outpatient procedures.!3 Factors common to both 
studies were that the procedure was performed in relatively 
young patients and that no restrictions were placed on 
ambulation afterwards. 

It is recognised that the incidence of postdural puncture 
headache decreases with age,!* but the effect of early 
ambulation is less certain. It was initially believed that the 
headache is aggravated by early ambulation, but sub- 
sequent studies have indicated that this may not be the 
case.8’15 An additional factor which may have contributed 
to the high incidence recorded in our patients is the 
assumption of the semirecumbent position when the patients 
are placed in the hoist soon after performance of the spinal 
tap. This may result in stretching of the dura which may in 
turn accentuate cerebrospinal fluid leakage from the site of 
the dural puncture. 

The 42% incidence of postdural puncture headache 
recorded in our patients, whatever the aetiology, is clearly 
unacceptable and indicates that the regional technique of 
choice should be epidural blockade. However, our experi- 
ence! concurs with the generally held view that establish- 
ment of adequate sensory blockade with an epidural tech- 
nique can be time-consuming and unpredictable, and that 
spinal anaesthesia is quicker and more reliable. A recent 
report!® has also highlighted the fact that the incidence of 
inadequate analgesia tends to increase with the repeated 
use of epidural blocks in patients who undergo lithotripsy 
and supplementary procedures. In situations where this is 
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important, spinal anaesthesia may have a useful role 
provided that the incidence of headache can be reduced. 
Smaller needles may help (27 to 32 gauge)!” but at the time 
of this study these were not generally available and they 
may be technically more difficult and time-consuming to 
use. Indomethacin is another prophylactic measure, but a 
recent report has cast doubts on its efficacy, !? 

Several workers have investigated the prophylactic use 
of epidural blood patching, because of its proven efficacy 
in the treatment of established postdural puncture head- 
ache, presumably by sealing the dural rent to prevent further 
loss of cerebrospinal fluid. Several reports claim success 
rates of 100%,?~* but for some the technique was unsuc- 
cessful.°~8 Use of small volumes of blood (less than 10 ml) 
may be the reason. Pressure symptoms during injection, 
such as lower limb paraesthesiae and backache, are believed 
to be related to the volume of blood injected and since 10 
mi of blood was used successfully in the past we also chose 
this volume. This volume produced significant results in 
our study and although postdural puncture headache has 
been reported more frequently in women,!* it is notable 
that none of the females in the patched group developed 
headaches, compared with five out of seven in the control 
group (Table 2). A recent report has suggested that 15 ml 
may be the optimum volume.!® The patient who required a 
second blood patch because of the severity of the headache 
was over 6 ft tall and it is likely that 10 ml of blood was 
inadequate. Interestingly on the second occasion 20 ml were 
used without any problems and the headache disappeared 
rapidly and completely. In retrospect we believe that 15 ml 
of blood would have produced better overall results. 

Prophylactic epidural blood patching, as described here, 
is technically easy to perform although the time taken is 
obviously longer than spinal anaesthesia alone. However, 
the procedure could be shortened by the use of longer 25/ 
26-gauge needles which can be inserted though a Tuohy 
needle. Epidural blood patching carries a risk of infection 
and it has been argued that its widespread use prophyl- 
actically is not justified when the incidence of headache is 


in the range of 15 to 20%.!9 However, the high incidence of > 


headache in the control group (45%) in this study which 
confirms the figure of 42% reported previously,! indicates 
that some form of prophylaxis would be beneficial. Epidural 
blood patching is documented to be a very safe pro- 
cedure?°-22 and risk of infection can be avoided provided 
strict aseptic precautions are taken. Infection was not 
reported in other studies when blood patching was used?-8 
and did not occur in our study. It should be noted that 
although epidural blood patching may be associated with 
paraesthesia and backache,*:?°-?! the incidence are no more 
frequent than that documented with epidural anaesthesia 
alone.?3 This suggests that complications previously attrib- 
utable to epidural blood patching may be related to the 
technique of epidural block per se. Our results which show 
no difference in the incidence of these complications be- 
tween the blood patched and control group tend to support 
this view. 
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Failure of rectal diclofenac to augment opioid analgesia after cholecystectomy 
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Senior Lecturer, University Department of Anaesthesia, Leicester Royal Infirmary, Leicester LE] SWW. 


Summary 


The analgesic efficacy of a single 100-mg suppository of diclofenac sodium given after elective cholecystectomy was studied in 30 
healthy patients in a double-blind randomised controlled manner. The mean 24-hour postoperative morphine consumption of the 
placebo group and the diclofenac group was similar (45 mg). Analysis of the cumulative hourly morphine consumption from the 
patient-controlled analgesia system failed to show any statistically significant differences between the groups. Peak expiratory 
flow rate, forced expiratory volume at 1 second and forced vital capacity decreased 24 hours after operation to less than 50% of 
pre-operative values in both groups. Subjective experiences of pain, nausea and drowsiness assessed by linear analogue scoring 


were similar in both groups. 


Key words 
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Intramuscular injection of opioid is still the commonest 
method of acute pain management, although its success and 
patient acceptability are variable.! Recently, nonsteroidal 
anti-inflammatory drugs (NSAIDs) have been advocated 
as useful adjuncts to opioids with claims of improved pain 
control and better postoperative respiratory function.” > 
Diclofenac sodium is a NSAID which has been recom- 
mended for the relief of pain and inflammation from 
numerous causes.* These include pain after abdominal 
surgery?’ and tonsillectomy.® Rectal administration was 
used in the latter study. This route has the advantage over 
the oral route that first pass metabolism is avoided, and 
absorption is more rapid from the rectum than after intra- 
muscular injection. Thus, rectal diclofenac may represent a 
simple and acceptable contribution to postoperative anal- 
gesia. The purpose of the present study was to assess the 
analgesic characteristics of a single 100 mg suppository of 
diclofenac sodium given immediately after cholecystectomy. 


Methods 


Thirty-two patients scheduled to undergo cholecystectomy 
gave verbal consent to this double-blind randomised con- 
trolled study, which was approved by the local ethics 
committee. All patients were Caucasian, aged 18—65 years 
and ASA grade 1 or 2; none took any regular drug therapy. 
Patients with a history of asthma, peptic ulceration, bleed- 
ing diathesis, hepatic or renal insufficiency or anorectal 
conditions were excluded. 

Ventilatory function tests were performed at the time of 
pre-operative interview using a Vitalograph’ to determine 
three successive measurements of Forced Vital Capacity 
(FVC), and a mini-Wright’s peak flow meter® to measure 
Peak Expiratory Flow Rate (PEFR). The best of each set 
of measurements was used for analysis. Patients were also 
instructed in the use of a Patient Controlled Analgesia 
System (PCAS)? and were introduced to linear analogue 
assessment of their experience of pain, nausea and drowsi- 
ness.!° 


All patients were premedicated with oral diazepam 10 mg 
given 1-2 hours before surgery. Anaesthesia was induced 
with thiopentone and tracheal intubation facilitated by the 
use of a non-depolarising muscle relaxant given after loss of 
the eyelash reflex. The lungs were ventilated artificially 
with 33% oxygen, nitrous oxide and a volatile agent to 
maintain anaesthesia. Intra-operative opioid use was limited 
to morphine. Surgery was performed through a subcostal 
incision. 

Patients received either a placebo or diclofenac sodium 
100 mg suppository, allocated randomly and administered 
by a recovery room nurse. Intravenous morphine, usually 
in 2 mg increments, was administered by an anaesthetist 
who was unaware of the treatment group if additional 
analgesia was required. 

The patient’s intravenous fluid infusion was connected 
by way of a one-way valve to the PCAS on return to the 
ward. The PCAS was programmed to deliver 2-mg doses of 
morphine (0.8 mi solution) on the double press of a hand- 
held button. The lockout interval was 10 minutes; thus the 
maximum hourly patient-controlled morphine dose was 12 
mg. Morphine administration was charted by a pen recor- 
der. Additional prescriptions of intramuscular morphine (5— 
10 mg) and prochlorperazine (12.5 mg) were available if 
required. Each patient was reviewed intermittently by one 
of the authors. Linear analogue assessments of pain, nausea 
and drowsiness since surgery, were completed by the patient 
after 24 hours; comments on the technique were sought 
and respiratory function tests were repeated. 

Parametric data were compared using unpaired Student’s 
t-test and the Wilcoxon Rank Sum test was used for non- 
parametric data. A p value of less than 0.05 was interpreted 
as an indication of statistical significance. 


Results 


Two patients were excluded because of PCAS malfunctions 
as a result of faulty syringe changes. Data for analysis were 
available therefore from 30 patients who underwent elective 
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Table 1. Demographic data, expressed as mean (SD). 


Placebo (n = 15) Diclofenac (n = 15) 
Sex (M:F) 4:11 3:12 
Age, years 48.0 (10.1) 43.1 (10.1) 
Weight, kg 69.5 (11.8) 76.4 (19.0) 
Height, cm 165.0 (11.0) 165.0 (10.0) 


Table 2. Morphine consumption (mg) expressed as mean (SD) in 
the operating theatre, recovery ward and during the first 24 hours 


of PCAS administration. 
Placebo (n = 15) Diclofenac (n = 15) 
Theatre 9.3 (1.5) 10.8 (3.4) 
Recovery 1.9 (3.1) 2.0 (4.2) 
24 hours after operation 44.8 (24.0) 44.6 (20.7) 
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Fig. 1. Mean cumulative morphine consumption (mg) in the 
placebo ~ (n = 15) and the diclofenac =(m = 15) groups. Bars 
represent SD. 


cholecystectomy through a subcostal skin incision. Fifteen 
received diclofenac sodium and 15 were given a placebo 
suppository. The groups were well matched for age, sex, 
weight and height (Table 1). 

The mean (SD) duration of anaesthesia and surgery was 
97.4 (23.5) minutes for the placebo group and 104.1 (43.2) 
minutes for the diclofenac group. The combined durations 
of transfer to, and stay in, the recovery room were 68.4 
(15.9) minutes and 70.3 (29.3) minutes respectively. All 
suppositories were inserted within 40 minutes of completion 
of surgery. There were no significant differences in the 
quantities of morphine used either in theatre (determined 
by the anaesthetist), in the recovery room or in the ward 
(determined by the patient) (Table 2). However, there was 
considerable interpatient variation about these means 
(Table 2). The interpatient and intrapatient range of hourly 
morphine supplied by PCAS was similar (0-8 mg; 0 to 4 
doses for each group). 

Only one patient required additional intramuscular 
analgesia in the ward. This occurred soon after a 137- 
minute recovery period without analgesia. She settled 
subsequently and used the PCAS satisfactorily. Analysis of 
the mean 24-hour postoperative morphine consumption, in 
hourly intervals on a cumulative basis (Fig. 1), or in 4 
hourly consecutive epochs (Fig. 2), showed no statistically 
significant differences between the groups. The pre-opera- 
tive PEFR of all subjects, corrected for age, sex and height, 
was within normal limits on a Gregg and Nunn Nomo- 
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Fig. 2. Mean 4-hourly morphine consumption (mg) in the placebo [C 
(n = 15) and the diclofenac ZH (n = 15) groups. Bars represent SD. 
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Fig. 3. Pulmonary function tests 24 hours after operation expressed 

as a percentage of the pre-operative value in the placebo O (n = 15) 

and the diclofenac Z (n = 15) groups. Bars represent SD. PEFR, 

peak expiratory flow rate; FEV,, forced expiratory volume at I 
second; FVC, forced vital capacity. 


gram.!! The mean PEFR expressed as a percentage of pre- 
operative value declined in each group to less than 50%. 
The changes in FVC and FEV, were similar to those of 
PEFR (Fig. 3). There were no significant differences between 
the groups. 

The number of doses of antiemetic used by each group 
was between 0 and 3 (mode 2) in the diclofenac group and 
0-4 (mode 1) in the placebo group. This difference was not 
statistically significant. Linear analogue scores for pain, 
nausea and drowsiness in the postoperative study period 
did not differ between the groups (Fig. 4). 
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Fig. 4. Mean linear analogue scores (mm) for drowsiness, pain and 
nausea in the placebo O (n = 14) and the diclofenac KA (n = 13) 
groups. Bars represent SD. 


Discussion 


Patient-controlled analgesia is an effective method for 
the relief of postoperative pain and a useful technique for 
the study of analgesic drugs.’ It removes the variability 
caused by nursing and ward management factors and as 
patients are free to titrate the dose to provide an acceptable 
level of comfort, the quantity of opioid used in a defined 
period is an objective index of the severity of the pain ex- 
perienced. Comparison of different opioids may be used to 
elucidate their relative potencies, or the analgesic char- 
acteristics of a regimen may be deduced from its modifica- 
tion of the PCAS consumption in a controlled study. 

Recent studies in which diclofenac sodium 150 mg was 
given by divided intramuscular injection,’ or by a combi- 
nation of oral and rectal routes,* demonstrated a reduction 
in opioid demands. Another study reported the beneficial 
effects of rectal doses of 75 mg or less in adults after ab- 
dominal surgery.1? We chose to assess the efficacy of a 
single 100 mg rectal suppository because of the work of 
Dommerby and colleagues® who used this dose im- 
mediately after operation, and in accordance with the data 
sheet recommendation that no more than one 100-mg sup- 
pository should be given per day.!? 

Derbyshire and Richardson* found that papaveretum 
consumption in the first 12 hours after major gynaeco- 
logical surgery was reduced by almost 50% in patients given 
oral diclofenac 50 mg pre-operatively. These authors 
reported initial subjective recovery room benefit which may 
be attributable to the pre-operative tablet. However, opioid 
supply was subject to the influences of nursing discretion, 
nurse availability and ward management policy during the 
first 12 hours after surgery. 

Hodsman and colleagues? found a statistically significant 
reduction m PCAS-administered morphine consumption 
which was started soon after an intramuscular injection 
of diclofenac sodium (75 mg). This was maintained by a 
further similar injection 12 hours later. However pain after 
abdominal surgery does not have a unimodal distribution 14 
and upper abdominal surgery is associated with the greatest 
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discomfort. All patients in Hodsman’s study? had ab- 
dominal surgery, but neither its type nor the distribution 
between the groups was revealed. It is therefore possible 
that the groups were not comparable. 

The present controlled study used a sensitive objective 
measure of pain relief, and failed to show any analgesic 
benefit from a single 100-mg rectal suppository of diclo- 
fenac sodium given after surgery. Our findings cannot be 
explained simply on a dose-response basis in view of the 
benefit claimed by other investigators who used smaller 
doses. The bio-availability of oral and rectal diclofenac 
sodium is almost 100%, and peak plasma concentrations 
are reached approximately one hour after rectal administra- 
tion and 2 hours after oral administration in humans. $ 
It is therefore unlikely that the difference between our 


‘findings and those of others can be explained by any 


pharmacokinetic disadvantage. 

Patients settled to a relatively constant rate of self- 
administered intravenous morphine use (almost 2 mg/hour) 
within 4 hours of surgery. The mean pain score of approxi- 
mately 45 mm (SEM 8) supports the concept that patients will 
tolerate some discomfort when allowed to control their 
analgesia personally in an attempt to minimise associated 
side effects. 

We found a decrease in postoperative respiratory func- 
tion comparable with that in other studies of upper ab- 
dominal surgery.!° This impairment was similar in both 
groups of patients. The changes in FVC and FEV, were 
paralleled by the simple measurement of PEFR using a 
mini-Wright’s peak flow meter. 

We conclude that there is no clinically significant benefit 
from a conventional dose of diclofenac sodium given rec- 
tally soon after painful abdominal surgery. This confirms 
the work of Tigerstedt et al.17 who were unable to demon- 
strate any analgesic benefit in the immediate postoperative 
period after intravenous administration of diclofenac 
sodium during either abdominal or superficial surgery. 
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Total intravenous anaesthesia for laparoscopy 


R. Bailie, FFARCSI, Major, RAMC, Senior Registrar, G. Craig, MB, BCh, Captain, RAMC, Senior House 
Officer, J. Restall, FFARCS, Brigadier, L/RAMC, Consultant Adviser in Anaesthetics and Resuscitation to the 
Army, Cambridge Military Hospital, Aldershot, Hants GU11 2AN. 


Summary 


Two techniques of total intravenous anaesthesia for laparoscopy were compared in 80 patients. Group 1 received alfentanil, 
propofol and vecuronium, and Group 2 alfentanil, midazolam, ketamine and vecuronium. Haemodynamic stability after induction 
and the pressor response to tracheal intubation were significantly different. There was no significant difference in recovery times 


between the two groups and little difference in other postoperative sequelae. 


Key words 
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In a previous study! we showed that a total intravenous 
anaesthetic technique with a mixture of ketamine, mid- 
azolam and vecuronium was a safe, simple and reliable 
alternative to inhalational anaesthesia for use in the field, 
and the method was proposed as a substitute for use in 
general civilian practice. We decided to compare this tech- 
nique with another form of total intravenous anaesthesia 
for a relatively short surgical procedure, laparoscopy. 

Propofol has been used both alone?’? and in combina- 
tion with alfentanil* to provide anaesthesia for a variety of 
surgical procedures. The anaesthetic sequence described by 
Kay* is suitable for laparoscopy and more major surgery 
and was used as a basis for comparison. We had noted 
previously the marked hypertensive response to tracheal 
intubation, so on this occasion we added alfentanil 30 ug/kg 
at induction and excluded opioid premedication. The 
aims were to compare the two techniques in terms of haemo- 
dynamic stability after induction, speed of recovery and 
incidence of complications after operation. 


Methods 


Patient group. Eighty female patients scheduled for 
laparoscopy were included in the study. All were ASA 
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prades 1-2 and aged between 16-45 years. None was 
taking any drugs likely to modify response to the agents 
used and all gave informed consent to the study. 

Procedure. All patients received temazepam 20 mg orally 
2 hours before operation. An ECG monitor was connected 
and a cannula placed in a forearm vein on arrival in -the 
anaesthetic room. Arterial pressure was observed using a 
Dinamap 846 noninvasive blood pressure monitor. Baseline 
values of blood pressure and pulse rate were recorded 
before induction and subsequently every 60 seconds for 10 
minutes, and at |—3-minute intervals thereafter. 

The patients were allocated randomly to two groups at 
the pre-operative visit. Group 1 received alfentanil 10 
ug/kg, propofol 2 mg/kg and vecuronium 0.1 mg/kg at 
induction. Anaesthesia was maintained with a mixture of 
propofol 200 mg and alfentanil 1 mg at six times the 
induction dose in ml/hour delivered by a syringe pump 
(Imed 800). Group 2 were given alfentanil 30 ug/kg, ket- 
amine 1 mg/kg, midazolam 0.07 mg/kg and vecuronium 
0.1 mg/kg at induction. Maintenance was provided by a 
continuous infusion of ketamine 200 mg and midazolam 
5 mg made up to 50 ml with NaCl and delivered by syringe 
pump at a rate, equal to half the patient’s body weight in 
kg, in ml/hour. 


Table 1. Demographic and infusion data. Values expressed as mean 





(SEM). 

Propofol Ketamine 

n = 40 n = 40 
Age, years 31.3 (0.9) 30.9 (1.1) 
Weight, kg 58 (1.2) 57.1 (1,3) 
Systolic arterial pressure, mmHg 116.8 (2.0) 116.4 (1.8) 
Diastolic arterial pressure, mmHg 67.3 (1.0) TOL 413) 
Pulse rate/minute 82.9 (2.4) 79.3 (1.9) 
Infusion time, minutes 19.6 (0.9) 18.8 (1.0) 


The tracheas of all patients were intubated 3 minutes after 
injection of vecuronium and the lungs mechanically venti- 
lated with air supplemented with oxygen 2 litres/minute. 
Both infusions were discontinued at the end of the proce- 
dure and residual neuromuscular blockade reversed with 


atropine and neostigmine. The time from injection of 


reversal drugs to eye opening and the ability to give name, 
age and ward correctly were recorded for each patient. All 
patients were visited 24 hours after operation and ques- 
tioned about awareness, unpleasant dreams, nausea and 
vomiting. 

Statistics. Results were analysed using Student’s t-test or 
Tukey's HSD test where appropriate. 


Results 


Both groups were comparable for age, weight, pre-induc- 
tion blood pressure, pulse rate and duration of anaesthesia 
(Table 1). Anaesthesia was successfully induced in all 
patients in both groups. Table 2 shows the change in sys- 
tolic and diastolic arterial blood pressure and pulse rate 
with time. These findings are displayed graphically in Figs 
l and 2. Both groups demonstrated a significant (p < 0.01) 
decrease in systolic and diastolic blood pressure in the first 
3 minutes after induction, but had returned to baseline 
values at 15 minutes. There was no statistical difference 
between the two groups. The decrease in arterial blood 
pressure was not associated with a significant bradycardia. 
Arterial pressure returned to baseline values in both groups 
immediately after intubation. In the propofol group arterial 
pressure then demonstrated a significant decrease with time 
(p < 0.01 at 8 minutes after induction), while the ketamine 
group showed a significant (p < 0.01) increase in arterial 
pressure, with time above baseline; it started one minute 
after intubation. Maximum increase in arterial blood 
pressure had occurred by 8 minutes after induction: this 
was sustained throughout the procedure. 

Pulse rate changes in both groups tended to mirror 
changes in arterial pressure. In the ketamine group the 
percentage change in pulse rate and diastolic pressure at 
intubation was greater than that for systolic pressure. Time 
to eye opening (Table 2) was 7.02 minutes (SD 0.41) for 
the propofol group. Time to eye opening following ket- 
amine was 3.03 minutes (SD 0.39) and was significantly 
(p < 0.001) shorter. There was no difference in recovery 
times between the two groups as assessed by time to give 
name, age and ward. 

No patient in either group reported awareness. Five 
patients in the ketamine group reported postoperative 
dreaming as against three patients in the propofol group. 
One patient in each group reported these dreams as un- 
pleasant. There was no evidence of emergence delirium in 
either group. The majority of patients in both groups would 
be happy to have the same anaesthetic again (Table 3). The 
incidence of postoperative vomiting (Table 3) was slightly 
greater in the ketamine as compared with the propofol 
group. 


Table 2. Mean (SEM) of haemodynamic variables. 
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Fig. 1. Propofol group. Mean (SEM) changes in systolic (vy ) and 
diastolic (A A” ) arterial pressures, and heart rate (@ -— @). 
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Fig. 2. Ketamine group. Mean (SEM) changes in systolic (v_y ) and 
diastolic (AA) arterial pressures, and heart rate (@ —— @). 


Discussion 


This study again shows that total intravenous anaesthesia 
with a mixture of ketamine and midazolam is a suitable 
means to produce satisfactory general anaesthesia in para- 
lysed patients. It compares favourably with a propofol and 
alfentanil technique in terms of recovery and complications 
after operation. 

There were no problems at induction in either group and 
no patient in the study had any recollection of any oper- 
ative event. Propofol and alfentanil, because of their phar- 


macokinetic profiles, should provide more rapid recovery 
than midazolam and ketamine. This was found not to be 
the case. Early recovery, as assessed by the ability to answer 
simple questions, was similar for both groups, although eye 
opening was significantly earlier with ketamine (p < 0.001). 
We now recommend that the ketamine/midazolam infusion 
be continued until reversal in view of the rapid return of 
consciousness after discontinuation of the infusion. There 
was no formal testing of late recovery but all patients were 
discharged from hospital within 24 hours without apparent 
ill effect. 


Table 3. Recovery data. 


Propofol Ketamine 

n= 40 n= 40 
Eye opening, minutes (SEM) 7.0 (0.4) 3.0 (0.4)* 
Name, age, ward; minute (SEM) 12.1 (0.7) 12.2 (1.1) 
Vomiting 17.5% 27.5% 
Acceptability 92.5% 87.5% 


* p < 0.0001. 


Emergence delirium has always been a problem asso- 
ciated with ketamine anaesthesia and the incidence has been 
variously reported at between 5% and over 30%.7—!° This 
study confirms our previous findings! that, when used in 
this manner, the incidence of emergence phenomena is 
negligible. Indeed the recovery staff were usually unable to 
determine which anaesthetic technique the patients had 
received. The incidence of postoperative dreaming in the 
two groups was roughly comparable and only one patient 
in each group recorded these as unpleasant. 

Patient acceptance of both techniques was good. Slightly 
more in the propofol group were prepared to have the same 
anaesthetic again but this was not believed to be clinically 
significant. Reluctance to have the same technique again was 
directly related to vomiting after operation in all cases. The 
incidence of nausea and vomiting after laparoscopy has 
been reported as high as 50% following nitrous oxide an- 
aesthesia.!! The incidence in both our groups compares 
very favourably with this figure. Propofol is known to pro- 
duce significant hypotension after induction 1? and this was 
again evident in this study. Arterial blood pressure had 
returned to normal by intubation but showed a significant 
decrease thereafter (p < 0.01 at 8 minutes) before it 
returned to baseline. This may preclude the use of this 
technique for shocked or hypovolaemic patients. 

Ketamine on the other hand has been shown to produce 
an increase in both heart rate and arterial blood pressure 
in Otherwise healthy patients.!7:1* However in this study 
arterial blood pressure showed a significant decrease 
(p < 0.01) at 1 and 2 minutes after induction. This is 
contrary to our previous findings with this technique and 
can be attributed to the addition of alfentanil 30 yg/kg to 
the induction sequence. Alfentanil in this dose has pre- 
viously been reported® to cause significant hypotension 
after thiopentone induction. Arterial blood pressure 
returned to normal following tracheal intubation and was 
then significantly elevated above baseline readings (p < 
0.01). It appears that either, despite the initial decrease in 
arterial pressure, alfentanil 30 yug/kg is ineffective in the 
prevention of the pressor response to intubation, or that 
this is a manifestation of the delay in the cardiostimulatory 
effect of ketamine as proposed by Dundee et al.!4 Alter- 
natively the increase in blood pressure may be because the 
effect of alfentanil was wearing off and unmasked the car- 
diostimulatory effects of ketamine. We are currently in- 
vestigating the effect of the addition of a small amount of 
alfentanil to the infusion. 

In conclusion, we believe we have shown that total intra- 
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venous anaesthesia based on ketamine and midazolam is 
comparable to a technique using propofol and alfentanil. 
The addition of alfentanil 30 ug/kg at induction causes an 
initial decrease in arterial blood pressure but fails to prevent 
the pressor response to intubation. 

On the basis of this study we propose two changes to 
our technique for use in the field. Firstly, in the shocked 
patient alfentanil should either be omitted or given in much 
reduced doses to avoid undesirable hypotension. Secondly 
we now intend that, because of the rapid recovery after 
termination of the ketamine/midazolam infusion, the 
vecuronium be administered through a separate syringe to 
allow it to be turned off early enough to ensure adequate 
return of neuromuscular function without lightening of 
anaesthesia. 
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SPECIAL ARTICLE 


Anaesthesia and the law 


Two cases of oesophageal intubation 


D. Brahams, Barrister-at-Law, 5 New Square, Lincoln’s Inn, London, WC2A 3RJ. 


Two recent coroners’ inquests found that the incorrect 
placement of the tracheal tube led to the patients’ deaths 
while they were undergoing routine operations. 


Positioning the tracheal tube 


Mrs M.B. (57), was admitted to Selly Oak Hospital in 
Birmingham on 4 August 1987 for a routine cataract opera- 
tion. Unfortunately, a locum anaesthetist (K.T.) wrongly 
inserted the tube into the patient’s oesophagus. A few min- 
utes later the patient collapsed, whereupon the consultant 
was summoned to help, leaving his own patient until the 
senior registrar (A.M.) arrived. The registrar discovered 
the misplaced tube, and relocated it, but the patient had by 
then been deprived of oxygen for some 14 minutes. She 
suffered severe brain damage, and died 2 months later from 
bronchopneumonia. 

Dr L. Groves, a consultant anaesthetist who had been 
charged with carrying out an investigation said at the 
inquest which was held in April 1988, that the difficulties in 
directing the tube into the larynx were an almost daily 
occurrence, but that this was usually noticed long before any 
damage could be done. (Emphasis supplied). The deputy 
coroner, Mr C. Ball, recorded a verdict of accidental death. 


Transfer of patient to theatre causing displacement of tra- 
cheal tube into oesophagus during anaesthesia 


On 30 March 1988, Mrs A.I.D., a 41-year-old Asian woman 
with dark skin, was admitted as a day case to Staincliffe 
General Hospital for a routine cystoscopy and urethral 
dilatation. No premedication was given as the procedure 
was not expected to take more than 10 minutes. The patient 
was ‘massively obese’, though otherwise reasonably fit, so 
the anaesthetist, a Senior House Officer (M.R.) (8 years 
qualified with 4 years in anaesthetics), considered that in 
the circumstances, mask anaesthetic was contraindicated 
particularly since the patient was to be placed in the 
lithotomy position required for a cystoscopy. 
Metoclopramide and atropine were administered intra- 
venously followed by etomidate and suxamethonium. The 
patient’s lungs were manually ventilated with a ‘standard 
mixture’ of 66% nitrous oxide, 33% oxygen and 1% 
enflurane; a tracheal tube was introduced and secured for 
the continuation of anaesthesia. The patient was then 
moved from the anaesthetic room onto the operating table. 
An ECG monitor was attached, the tube checked and the 
patient’s pulse and colour continuously monitored. 
However, when the surgery was concluded the anaes- 
thetist was unable to awaken the patient, 100% oxygen 
was given. The anaesthetist said the patient’s pulse had been 
strong throughout the operation, but that on its comple- 
tion, the pulse “began to slow and fade away’ and he 
thought then that he could detect cyanosis from observing 
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the pharynx. Cyanosis is generally more difficult to detect 
in dark-skinned people and it was apparently not noticeable 
elsewhere on the patient. Unable to account for, or to re- 
verse, the patient’s collapse, he summoned the consultant 
who arrived about a minute later. By then the patient’s legs 
had been released from the lithotomy position and she was 
lying flat. Her chest was moving quite normally, but she 
was pulseless with a very slow heart rate on the ECG. 
Cardiac massage was started and a drip set up. The con- 
sultant checked and repositioned the tracheal tube which 
she found lying in the oesophagus, but was unable to save 
the patient's life. 

The coroner, Mr J.A. Turnbull returned a verdict of 
misadventure finding that the patient had died of hypoxic 
brain damage when the tracheal tube used for introducing 
anaesthetic gases became displaced probably ‘when the lady 
was being transferred from the anaesthetic room to the 
operating theatre .. 


Few warning signs for onset of hypoxia 


The medical evidence demonstrated that the onset of 
cyanosis is much harder to detect in a dark-skinned patient. 
Although there are new monitoring devices, (e.g. the oxi- 
meter) this was not available in Dewsbury. 

Obesity may add further to the anaesthetist’s difficulties 
(and therefore to the risks for the patient). It was the 
anaesthetists evidence that ‘it is a known fact that people 
who are short-necked, bull-necked or have receding chins 
are often difficult to intubate’. The anaesthetist said he had 
been unable to view the vocal cords but that he was able to 
view the top of the larynx and the back of the larynx and 
to observe that the tube went in front of the visible part of 
the larynx. Even when cyanosed and collapsed there were 
none of the usual signs to indicate that the tube was in the 
wrong place. The anaesthetic gases were going into the 
stomach, pushing the diaphragm and moving the chest. 
When this happens, the upper part of the stomach becomes 
distended with gas or gas may escape up the pharynx into 
the mouth causing a characteristic noise. Here, although 
gas was being blown into the stomach, its distension was 
not visible as the patient already had a protuberant 
abdomen and there were no ‘mouth noises’. However, 
arguably, there are simple tests which can be performed to 
check that the tube is correctly positioned. 

The consultant anaesthetist accepted at the inquest that 
there were several points during which the tube could be 
pulled and dislodged—in particular when the patient was 
moved from the anaesthetic room to the operating table. It 
would seem prudent therefore to check that the tube had 
not become dislodged at any of these points, particularly 
when dealing with patients who could be difficult to 
manage because of their size. 
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Comment 


Monitoring the movement of the patient’s chest may, 
by itself, be of limited value. In the Woodhouse case,} 
the patient’s chest moved regularly and the bag on the 
ventilator was filling. However, since there the input of fresh 
gas was set too low, the patient was being ventilated with a 
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dangerously hypoxic mixture. He remained deeply cyanosed 
for 20 minutes before the error was discovered. 
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Low-dose heparin therapy and spinal anaesthesia 


The paper by Gustafsson ef al. (Anaesthesia 1988; 43: 
220-2), commented on the use of regional anaesthesia in 
patients who received low-dose heparin prophylaxis. This 
prompted us to review the experience of this procedure in 
patients on low-dose heparin in our own institution. 

Ninety-nine epidural and 37 spinal techniques were per- 
formed since 1984 on patients given heparin 5000 units 2 
hours pre-operatively and continued into the postoper- 
ative period. All patients were scheduled for elective ab- 
dominal or thoraco-abdominal procedures. General an- 
aesthesia was first induced and then the epidural or spinal 
was performed using the midline puncture technique and 
a 16-gauge Tuohy needle or a 22-gauge spinal needle re- 
spectively. Epidurals were performed either as a one shot 
technique or with insertion of an epidural catheter depend- 
ing on the duration of the operative procedure. The cath- 
eter was either removed at the end of the operation or left 
in place for up to 72 hours after operation to provide post- 
operative analgesia with a continuous bupivacaine in- 
fusion. Patients were still receiving heparin prophylaxis 
when the catheter was removed. Epidural blood vessel punc- 
ture occurred with an estimated incidence of 5% which is 
in keeping with the incidence of 2.8~-11.5%, quoted by Gus- 
tafsson er al. If vessel puncture occurred, the catheter was 
withdrawn, and re-aspirated and if no blood appeared the 
catheter was left in place. A different interspace was selec- 
ted if blood was still aspirated into the catheter. All patients 
were seen postoperatively by C.G. and on a daily basis if 
receiving continuous epidural infusions. No formal neuro- 
logical assessment was performed, but there were no neuro- 
logical complications reported either immediately post- 
operatively or when patients were subsequently seen in the 
outpatient clinic. 

The use of regional anaesthesia in patients on low-dose 
heparin has been questioned t? because of the fear of a 
spinal haematoma. This may have devastating neurologi- 
cal consequences, but it is such a rare complication 
that its true incidence is not known. There has been no 
report of its occurrence in a patient on low-dose heparin 
prophylaxis who received a regional anaesthetic tech- 
nique.’ 

A reduced morbidity and mortality has been de- 
monstrated in high-risk surgical patients given a combined 
general plus regional anaesthetic technique, as compared 
with general anaesthesia alone.* It is this same group of 
patients who have a high risk of developing thrombotic 
complications and who benefit from heparin prophylaxis. 
If heparin prophylaxis is considered a contraindication to 
performing a regional anaesthetic the surgical and an- 
aesthetic team are faced with the decision between which 
of the two will most benefit the patient with the exclusion 
of the other. 

The patient numbers quoted here and in the report by 
Alleman et al.’ are clearly insufficient to make a definitive 
statement about the risk of a spinal haematoma. It would 
take any one institution many years to do so. We are aware 
that ours is not the only centre in the UK where regional 
anaesthesia is done on patients who have low-dose heparin 
and it would be useful to see the experience-of other centres 
reported in the literature. Total numbers may still be insuf- 
ficient to make a statement concerning risks, but a body of 
evidence from several centres would help individual practi- 


tioners faced with such patients to feel more secure in these 
circumstances. 


The General Infirmary, S.M. Lowson 
Leeds LS] 3EX C.S. GOODCHILD 
References 


1. HamMPsoN JM. Local anaesthetic techniques. In: SMITH G, 
AITKENHEAD AR, eds. Textbook of anaesthesia. Edinburgh: 
Churchill Livingstone, 1985: 320~33. 

2. MATTINGLY SB, STANTON-Hicxs M. Low-dose heparin therapy 
and spinal anaesthesia. Questions and answers. Journal of the 
American Medical Association 1981; 246: 886. 

3. ALLEMANN BH, GERBER H, GRUBER UF. Ruckenmarksnahe An- 
aesthesie und subkatan verabreichtes low-dose Heparin-Dihy- 
dergot zur Thromboembolieporophylaxe. (Perispinal an- 
aesthesia and subcutaneous administration of low-dose 
heparin-dihydroergot for prevention of thromboembolism). An- 
aesthesist 1983; 32: 80-3. 

4. YEAGER MP, Grass DD, Nerr RK, Brincx-JoHNSEN T. Epidur- 
al anesthesia and analgesia in high-risk surgical patients. An- 
esthesiology 1987; 66: 729-36. 


A reply 


It is pleasing to see that our article is being commented on 
so soon after publication. All mew data that throw light 
upon the controversial issue of regional anaesthesia and 
anticoagulation are valuable. 

The regimen of prophylactic low-dose heparin is an ac- 
cepted and, in some institutions, a more or less routinely 
used method to prevent postoperative deep venous throm- 
bosis and pulmonary embolism. However, plasma heparin 
levels after a standard dose of 5000 IU heparin subcutane- 
ously vary considerably among subjects, and susceptible pa- 
tients may be at risk from either bleeding and haematoma 
formation or venous thrombosis.! These complications 
have implications for the anaesthetist, the surgeon and the 
patient. 

The risk of the development of a spinal haematoma after 
central neural blockades in patients who receive low-dose 
heparin prophylaxis is at present unknown. The risk is not 
very high according to this report and that by Allemann et 
al. which together comprise a total of 119 spinals and 204 
epidurals. The available information is however insufficient 
to make a clear risk analysis. The risk of a spinal haematoma 
followed by permanent neurological damage is probably 
underestimated because of reluctance to report such cases. 
This tendency not to report may in turn be because of the 
complexity of causal connexions when a complication 
occurs. Not only heparin, but also drugs such as dextran, 
salicylates and others with antiplatelet effects may be in- 
volved, as well as technical problems with the spinal punc- 
ture and problems related to patient disease (alcoholism or 
blood dyscrasia). Therefore, controlled prospective studies 
with an adequate number of patients, multicentre studies 
that include neurological follow-up, are desirable before 
heparin is generally used in combination with regional 
blocks. 

Regional anaesthesia in the pre- and(or) postoperative 
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period is advantageous because it promotes cardiova- 
scular stability and reduces the incidence of some pre- 
and postoperative complications. There are patients un- 
dergoing surgery who would certainly benefit from both 
heparin prophylaxis and a regional anaesthetic. Therefore, 
a conflict of interest may arise. A spinal haematoma 
which causes paraplegia is a devastating complication, so 
I suggest the following procedure: each patient should be 
considered individually by the anaesthetist and surgeon; 
a discussion of the risks and benefits should take place 
with the patient; and if the benefits seem to outweigh the 
risks, and the doctors and the patient involved are in 
agreement and repeated postoperative neurological assess- 
ment can be provided, then a spinal intra- or extradural 
technique may be performed during low-dose heparin 
therapy. 


University Hospital, M. BENGTSSON 


S-581 85 Linköping, Sweden 
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Induction agent for electroconvulsive therapy 


We were interested to read the paper by Dwyer and his 
colleagues (Anaesthesia 1988; 43: 459-62) about anaesthesia 
and electroconvulsive therapy (ECT). It is known that a 
bilateral grand mal convulsion must be induced for a ther- 
apeutic response to be seen after ECT. +? Dwyer states that 
Maletzky has shown that the benefit from ECT is related 
to the duration of the electrical seizure produced.’ How- 
ever, the existence of a direct relationship between the ef- 
ficacy of ECT and seizure duration has been questioned.*:5 

We have previously reported that seizure duration is sig- 
nificantly shorter when propofol is used as the induction 
agent for ECT compared with methohexitone.* Dwyer, in 
referring to our work, has clearly not understood the signifi- 
cance of our use of the isolated forearm technique’ for the 
measurement of seizure duration. Results obtained using 
this technique are highly correlated with results derived 
from EEG recordings. We therefore cannot accept Dwyer’s 
statement that it is mandatory to measure seizure duration 
with an EEG monitor to obtain meaningful data. 

Seizure duration during ECT is influenced by many fac- 
tors including the patient’s current medication,® the effects 
of ventilation,® and oxygenation.!° The first ECT session 
should not be studied since it is known to produce pro- 
longed seizures.?!1! A supramaximal stimulus must be 
applied 1? and ECT apparatus must be tested to ensure this. 
Dwyer’s paper did not state whether the above variables 
had been taken into account in their study. 

It is encouraging to see an increasing interest in the 
anaesthetic aspects of ECT. However, the design of any 
studies must take into account the existing published work 
on the subject for the results to be valid. 


St James's University Hospital S.N. CHATER 
Leeds LS9 7TF K.H. SIMPSON 
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A reply 


The evidence that links benefit from electroconvulsive the- 
rapy (ECT) with duration of seizures induced is not con- 
clusive, but is suggestive.‘-* Thus duration of seizure 
would seem to be a factor to be taken into account by 
anaesthetists when they select an intravenous induction 
agent for ECT. 

We accept that seizures measured by the cuffed forearm 
technique are correlated with seizure duration on electro- 
encephalogram (EEG) (as indeed are seizures measured 
by watching the uncuffed arm). However, the cuffed 
forearm technique is an indirect method of assessment of 
cerebral seizures and it underestimates cerebral seizure by 
an average 10%; the mean correlation coefficient is 0.86 
and the correlation coefficient in individual patients varies 
between 0.66 and 0.97.4 Benefit from ECT has been 
linked with seizure duration as measured by EEG so we 
studied seizure duration directly (by EEG) rather than in- 
directly. 

Our study was designed to assess the effect of two in- 
travenous induction agents on seizure duration after ECT. 
We controlled for other variables by having a single an- 
aesthetist for all treatments using a standard anaesthetic 
technique and using intrapatient crossover control. 

Seizures after ECT become shorter after successive treat- 
ments, not just after the first.5 Half of our patients received 
propofol for the first of the two treatments studied and 


1} 


half received methohexitone, thereby controlling for this 
factor. 


The Queen's University of Belfast 
Belfast BT9 7BL 
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Anaesthesia and thalidomide-related abnormalities 


We were interested to read Dr J.W. McCrory’s letter (An- 
aesthesia 1988; 43: 613-14) on the provision of anaesthesia 
for a patient with thalidomide phocomelia. We were re- 
cently asked to provide anaesthesia for a patient for Caes- 
erean section with deformities similar to Dr McCrory’s 
patient. We also were unable to find reports in the literature 
which might help us with the anticipated problems. 

Our patient was 25 years of age; she had a normally 
developed head and trunk, no arms or legs and small, de- 
formed and rotated feet. Her hands were underdeveloped, 
and grow directly out of her shoulders, but they are large 
and mobile enough to be useful limbs. She was moderately 
obese; the total length of her trunk and head was 76 cm, 
and her normal weight was 54 kg; this increased to 70 kg in 
late pregnancy. She had a visible and palpable vein on the 
dorsum of her right hand, which was adequate for venesec- 
tion for pathological tests, and a rudimentary vein on the 
dorsum of one foot. She was referred to one of us in early 
pregnancy for assessment of the likely anaesthetic dif- 
ficulties. It had been already decided, in view of likely pelvic 
abnormalities, that she should be delivered by elective Caes- 
arean section shortly before term. She had undergone an- 
aesthesia several times as an adolescent; on one occasion 
the vein on her foot had been used for induction, and on 
other occasions the right internal jugular vein had been 
used. We were unable to obtain records of these an- 
aesthetics. 

It was found at the time of her referral that her arterial 
blood pressure could be easily estimated by using the 
paediatric cuff of a noninvasive automatic sphygmoman- 
ometer on her right hand. Also, a conventional paediatric 
sphygmomanometer cuff used with a carbon microphone 
pulsemeter gave a reading of systolic pressure in close 
agreement with the systolic pressure measured with the 
Dinamap. The cuff and pulsemeter were used at her 
antenatal appointments, and we decided to use the 


_ Dinamap at her delivery. The paediatric cuff was kept with 


the Dinamap in the labour ward throughout the last 
trimester of her pregnancy. She was undecided at this stage 
whether she would prefer general or epidural anaesthesia 
for her delivery; she was warned that epidural analgesia 
might present some difficulties. 

Her pregnancy proceeded uneventfully until her mem- 
branes ruptured spontaneously at 36 weeks’ gestation. Con- 
tractions did not begin immediately, but as the pregnancy 
was near term it was decided to proceed to immediate Caes- 
arean section. She decided on epidural analgesia, and we 
agreed to attempt this. 

_ Attempts were made to cannulate her two visible veins; 
the vein in the hand had been used recently to obtain blood 
for cross-matching and was obscured by a haematoma, and 
the vein in the foot proved too small for an adequate can- 
nula. Attempts to cannulate the foot vein proved painful 
and distressing to the patient and resulted in involuntary 
movement of her foot. We then decided to attempt can- 
nulation of the right internal jugular vein. Considerable 
thought had been already given to the choice of a suitable 


catheter for this route; conventional cannulae or catheters 
were felt either to be too long and narrow to permit ade- 
quate flow for volume loading or fluid replacement, or too 
short to permit adequate stability within the vein. We de- 
cided to use an 8-FG catheter introducer and this was in- 
serted into the internal jugular vein under local an- 
aesthesia with no difficulty. A warmer was included in the 
infusion set in case rapid administration of fluid became 
necessary. 

A 16-G Tuohy needle was inserted without difficulty at 
the L,_, interspace, and a catheter was introduced into the 
epidural space. Plain bupivacaine (0.5%) was injected incre- 
mentally to a total of 25 ml, to give a block to Ts within 45 
minutes. A total of 2 litres of compound sodium lactate 
solution was infused during this time, and her blood pres- 
sure remained stable. A live female infant was delivered; 
after delivery the mother developed some discomfort, and 
two intravenous doses of 5 mg of papaveretum were given. 

This case was satisfactory but we were lucky because our 
patient seems not to have any spinal abnormality that 
would preclude epidural analgesia. An antepartum haemor- 
rhage, had it occurred, would perhaps have caused consider- 
able difficulties in emergency venous cannulation; we were 
fortunate in that she presented to us normovolaemic and 
well hydrated. 

Like Dr McCrory, we were a little surprised at the lack 
of information in the literature on the anaesthetic manage- 
ment of these patients. We knew our patient had had 
several previous operations. It is also known that several 
thalidomide phocomelics have recently been delivered of 
babies. Presumably, as this small but significant population 
gets older more operative procedures will be required. The 
problems in these patients of anaesthesia for, for example, 
cardiac or vascular surgery would appear to be daunting. 
Colleagues who have given anaesthetics to these patients 
should publish their experiences. 

In addition to this patient, and this may be mere coinci- 
dence, we have in the last 5 months provided anaesthesia 
for Caesarean section for an achondroplastic dwarf and 
for a patient with the sequelae of Still’s disease who also 
has sickle-cell trait (this latter patient will be the subject of 
another case report). Pregnancy will be increasingly desired 
by people with severe disabilities. Nobody could disagree 
with the process of making more things possible for such 
people. However, in some people with such disabilities preg- 
nancy can be a life-endangering condition, as severe haemor- 
rhage would have been for our patient. She was well aware 
of the dangers, and accepted them cheerfully, but we con- 
sider that, as in this case, early assessment and counselling 
of the patient are an important part of the anaesthetic man- 
agement, together with the assembling of a team with the 
right skills and the right equipment well in advance of the 
time of the delivery. 


G.W. GRAYLING 
P.N. YOUNG 


Cheltenham General Hospital, 
Cheltenham, 
Gloucestershire GL53 7AN 
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Bad publicity 


The Sunday Telegraph (31 July 1988) featured an article 
about a surgical team at a London teaching hospital. The 
article bore the characteristics of what is known as the 
‘human interest angle’ and focused on, for example, the 
surgeon’s penchant for fast cars and jewellery rather than 
anything of more medical relevance. This would not, I sus- 
pect, encourage the reader to develop great confidence in 
his or her medical attendants. Certainly the piece did not 
call to mind the phrase ‘centre of excellence’ to describe the 
featured hospital. 

My main concern, however, was the portrayed attitude 
and behaviour of the (named) consultant anaesthetist, who 
was quoted repeating the old cliché about anaesthesia being 
90% boredom and 10% panic, together with the equally 
banal comparison between anaesthesia and the flying of an 
aeroplane. It is the accompanying large colour photograph 


of him engrossed in his newspaper during an operation 
which can hardly improve public perception of our spe- 
cialty and its professionalism. This, I suggest, brings the 
profession in general and anaesthesia in particular into dis- 
repute, which is something we hardly need in the current 
climate of escalating malpractice claims and increasing 
public scrutiny of consultant’s professional behaviour. 

To quote Professor Rosen, President of the Association, 
as published in Anaesthesia (1988; 43: 721) *. .. Reading or 
listening to tapes during the conduct of anaesthesia dis- 
tracts the anaesthetist’s attention ... If an anaesthetist’s 
regular attitude to work is that it is boring, then counselling 
is indicated.’ 

Royal Hampshire County Hospital, P.M.H. Du BOULAY 
Winchester 


Teaching laryngoscopy 


Dr Williamson (Anaesthesia 1988; 43: 424) is correct to 
draw attention to the difficulty with systems!’? of grading 
laryngoscopy, and I agree with his conclusion that insuf- 
ficient attention is given to teaching laryngoscopy and in- 
tubation. My communications with many anaesthetists in 
five continents show, however, that neither of these grad- 
ings is yet widely adopted. Difficult intubation should not 
come as a surprise during an anaesthetic list because the 
likelihood of its occurrence can be predicted.* 

Rigid laryngoscopes fail when the larynx cannot be de- 
monstrated or when there is insufficient room for the an- 
aesthetist to manipulate a tracheal tube or intubating 
bougie into the larynx. Attempts to intubate under dif- 
ficulty may be traumatic (e.g. nasal intubation can cause 
epistaxis and repeated attempts at blind oral intubation can 
produce laryngeal oedema). 

The angulated laryngoscope‘ referred to by Dr William- 
son (and marketed as the ‘Belscope’) was designed to facili- 
tate otherwise difficult intubation. It frequently has dis- 
played the larynx where the Macintosh blade displayed only 
the tip of the epiglottis (Samsoon and Young Grade IIT).? 
There are no reports yet of its use in the very rare case 
where the Macintosh does not even display the epiglottis 
(Cormack and Lehane Grade IV),' but it is expected to 
reveal the larynx in a substantial proportion of these cases, 
as it has more ‘bend’ and a lower profile than the 
Macintosh, and permits rapid attachment of a prism when 
necessary to see around a blind corner. 


Advice on whether to start or persist with the Mac- 
intosh laryngscope at attempts at tracheal intubation in 
Grade IH? or Grade IV! difficulty must be relative rather 
than absolute. This advice is contingent upon the skill of 
the endoscopist, his or her understanding of the risks of 
trauma, the likelihood of oesophageal reflux and the main- 
tenance of oxygenation, anaesthesia and relaxation. It also 
depends on the necessity for immediate intubation as 
against waking the patient and rescheduling surgery with 
the benefit of other laryngoscopic equipment and person- 
nel, 
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The use of morphine in the intensive care unit 


Intravenous morphine is used extensively in the intensive 
care unit for pain relief! and sedation for patients who 
receive controlled ventilation. Drug tolerance, haemo- 
dynamic changes, ileus and bronchospasm are common dis- 
advantages associated with its use. Epidural morphine has 
become increasingly popular for postoperative analgesia. 
This method provides effective and uniform analgesia and 
sedation lasting several hours and avoids the side effects of 
intravenous morphine. We compared epidural morphine 
and intravenous morphine in ICU patients who had ex- 
tensive surgery and required postoperative controlled venti- 
lation of the lungs. 

Twenty-nine ASA 3-4 patients were admitted to the ICU 
after major cancer surgery that involved pelvic, abdominal 
or thoraco-abdominal malignancies. All patients had previ- 
ous cardiac pulmonary problems and required postoper- 


ative controlled ventilation. Lumbar epidural catheters 
were placed postoperatively in 14 patients, while 15 received 
intravenous morphine for pain control and sedation. 

In the epidural group, patients received 5-15 mg of mor- 
phine and those who had intravenous morphine required 
30-100 mg in 24 hours. One-third of the patients who re- 
ceived intravenous morphine were judged to have adequate 
analgesia and sedation, in contrast to all the patients in the 
epidural group. Haemodynamic changes were minimal in 
the epidural group compared to the intravenous group. The 
incidence of bronchospasm and ileus was significantly less 
in the epidural group. Sixty percent of patients in the epidur- 
al group had elevated Pco, levels (0.7-1.3 kPa above base- 
line) with intermittent mandatory ventilation. This was not 
important since there were no clinical effects of this hy- 
percapnoea such as tachypnoea, tachycardia, hypertension 


or alteration in the levels of consciousness. These levels 
returned to baseline within 24-72 hours after the dose of 
epidural morphine. The tracheas of six patients were extub- 
ated when the patients satisfied other extubation criteria 
despite elevated Pco, levels. 

In our study, epidural morphine provided adequate an- 
algesia with significantly less haemodynamic disturbance 
and minimal iricidence of ileus when compared to intraven- 
ous morphine. One-third of the intravenous morphine 
group had adequate analgesia and sedation. Epidural mor- 
phine is superior to intravenous morphine for analgesia in 
patients with compromised cardiac or pulmonary status and 
who require postoperative controlled ventilation. 
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Which intravenous induction agent for day surgery? 


In the summary to the above article (Anaesthesia 1988; 43: 
365-8), the authors emphasise the superiority of thiopentone 
and propofol both at induction and during recovery, and 
then state that ‘this study has altered clinical practice in 
our Day Surgery Unit’. I was intrigued to find out in what 
way this lack of difference between thiopentone and propo- 
fol had altered clinical practice, and was very surprised to 
find that they had changed to propofol as the agent of 
choice for day surgery. 

The only demonstrated advantage of propofol over thio- 
pentone which was reported in this study, is the better im- 
mediate recovery time. On the basis of this, I would have 
considered that thiopentone was the agent of choice, in 
view of the high cost of propofol. There will inevitably be 
increased drug expenditure if propofol were to replace 
thiopentone for daycase surgery, unless a larger propor- 
tion of patients who have surgery are treated as day 
cases. Only if this is the case, would it be true that ‘the 
saving (of using thiopentone) is minimal when the overall 
cost-effectiveness of daycase surgery is taken into account’, 
Drug expenditure will obviously increase if the number 
of patients who have surgery as day cases remains 
constant. 

Most hospitals have a Pharmacy Committee, and these 
committees are already struggling with the problems of 
overspent budgets. It is, therefore, necessary to be reas- 
onably certain that increased drug expenditure ts justified. 
It may well be that, as the authors point out, a study of 24- 
hour recovery would show a difference between propofol 
and thiopentone, but on the basis of the results of this 
study as given in their report, there appears to be no reason 
to use the more expensive drug, with thiopentone showing 
as acceptable a profile on both induction and recovery as 
propofol. 


Royal Liverpool Hospital, M.E. DODSON 


Liverpool L7 8X P 


A reply 


Thank you for the opportunity to reply to Dr Dodson’s 
pertinent comments. The cost of anaesthetic drugs is especi- 
ally relevant in the current financial climate. Scrutiny of the 
annual pharmacy bill at Addenbrooke’s Hospital reveals 
that anaesthetic drug costs are low in comparison with the 
expense of antibiotics and chemotherapeutic agents. 

The summary of our publication may have confused Dr 
Dodson. Methohexitone was my choice for daycase intra- 
venous induction agent for years but after the high incidence 
of sequelae with methohexitone recorded in the study I have 
changed to propofol. The high systemic clearance of propo- 
fol with no active metabolites makes it an ideal daycase 
anaesthetic; thiopentone is still used for inpatient an- 
aesthesia. 

Common sense should prevail in any attempt to reduce 
costs. Consultant anaesthetists in a teaching hospital should 
surely be free to evaluate and use alternative new drugs. A 
total intravenous anaesthetic technique of alfentanil, propo- 
fol and oxygen for gynaecological day cases is now being 
used. The data at present suggest that there is no 
prolongation of recovery when propofol is administered by 
continuous infusion rather than by intermittent bolus. Dr 
Dodson will therefore note that all inhalational anaesthetic 
agents are excluded, thereby reducing costs. It would 
appear that both of us are agreed but we tackle the 
question of anaesthetic costs from different angles. 

Finally, I have the impression that day surgery facilities 
will expand if NHS resources remain inadequate. A recently 
completed study on the costs of a 12-bedded day unit with 
an accountant shows that daycase surgery is cost effective 
especially if in-patient beds are simultaneously reduced. The 
savings made by the replacement of propofol with thio- 
pentone would make a minimal contribution. 
Addenbrooke’s Hospital, T.W. OGG 
Cambridge CB2 20Q 


Severe coagulopathy in Jehovah’s witness 


We read with considerable interest the case report by Lock- 
wood et al, (Anaesthesia 1988; 43: 391-3) in which they 
attribute an acquired coagulopathy in a 13-year-old 
Jehovah’s witness to transfusion with hydroxyethyl starch 
(HES). 

We recently managed a previously fit, 25-year-old, 72-kg 
Jehovah’s witness who had undergone emergency abdom- 
inal hysterectomy after severe uncontrolled post partum 
haemorrhage. Initially, she refused transfusion with blood 
or blcod products. She received 7 litres HES, 2 litres of 
polygeline (Haemaccel) and 2.1 litres of 0.9% saline over a 
perioc of 17 hours in-order.to maintain an adequate circulat- 


ing volume, as judged by pulse, blood pressure and central 
venous pressure and urine output. This infusion maintained 
her haemodynamic function to near normal. She did not 
become hypotensive during the whole period from the start 
of her haemorrhage. Her haemoglobin decreased from 
3.4 gm/100 ml to 1.2 gm/100 ml during her early postoper- 
ative (and untransfused) course in the Intensive Therapy 
Unit (ITU). 

Her clotting profile, measured on admission to the ITU, 
showed a prothrombin time of 25 seconds (ratio 1.7) witha 
kaolin cephalin time (KCCT) of 79 seconds (control 40 
seconds). Her platelet count was 157 x 10°/litre. She 
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agreed to blood transfusion after 17 hours. (We convinced 
her husband who persuaded her.) Just before the blood 
transfusion her prothrombin time was 17 seconds (ratio 
1.1) with a KCCT of 43 seconds (control 40 seconds). She 
had received a total of 30 mg vitamin K. Her platelet count 
was 109 x 10°/litre. Her ionised calcium was 0.92 mmol/ 
litre. She did not show any clinical evidence of abnormal! 
bleeding (bruising or petechiae [either spontaneous or 
beyond or below a Dinamap cuff]). She received 11 units 
of blood and 3 units of fresh frozen plasma over the next 
50 hours. Her clotting profile remained normal during this 
later period, although her platelet count fell to 85 x 109/ 
litre 4 hours after the start of blood transfusion. The platelet 
count returned towards normal after a further 4 hours. 

Her liver function (other than an initial change in proth- 
rombin time) did not appear deranged during her whole 
stay in the ITU. 

We consider that the acquired coagulopathy following 
HES should not be viewed solely as a consequence of high 
volume HES (or any other macromolecular) infusion and 
that the effect observed might have been idiosyncratic. Our 
patient received the equivalent of 6.8 g/kg HES, which is 
considerably more than the 2.66 g/kg received by the child. 
Both these volumes exceed the recommended maximum 
transfusion volume of 1.2 g/kg (equivalent to 20 ml/kg 
[Data Sheet Compendium 1988-89]). We should have 
expected at least a dilutional coagulopathy. Lockwood et 
al. give no details of the anaesthetic technique involved or 
the level of hypotension, which might have an effect upon 
liver function. Furthermore, they give no details of 
coagulation function before 26 hours after surgery. 

We believe that HES should remain a primary oncotic 
solution for resuscitation of such patients, and that the 
lesson to be drawn is the necessity of checking coagulation 
profiles during massive transfusion. 


South Cleveland Hospital, H.I. PANCHAL 
Middlesbrough, J. RAMWELL 
Cleveland TS4 3BW P.G. LAWLER 
A reply 


The letter by Panchal et al. gives clinical details of a Jeho- 
vah’s witness patient who received 7 litres of hydroxyethyl 
starch (HES) along with other fluids over a 17-hour period. 
The patient developed a prolonged prothrombin time and 
kaolin cephalin time, a modest decrease in platelet count 
but no excessive clinical bleeding. The reasons for these 
haemostatic changes were not further investigated and any 
interpretation are thus conjecture. Undoubtedly, some dilu- 


tional effect on coagulation factor levels and on the circulat- 
ing platelet count occurred. For example, the platelet count 
typically decreases to approximately 100 x 10°/litre after 
the infusion of 7 to 10 litres of stored blood, plasma, crystal- 
loid and colloid.! 

However, in addition, there have now been several case 
reports*-* that HES in addition to causing a dilutional 
effect may, when volumes above 2 litres are infused, cause 
a more profound lengthening of the activated partial 
thromboplastin time (equivalent to the kaolin cephalin 
time) and a prolonged bleeding time associated with 
platelet dysfunction. 

Our case report further highlights this problem and the: 
associated acquired von Willebrand’s type of defect. Du 
Pont Critical Care in the United States recognise this com- 
plication and have recently received nine clinical reports 
over the previous year of clinical bleeding episodes as- 
sociated with large repeated infusions of HES.5 We thus 
do not view the changes we reported as an idiosyncratic 
response but a definite complication associated with the 
clinical use of large volume infusions of HES. The liver 
function tests in our patient remained within normal limits 
throughout and the coagulation tests were all completely 
normal 2 weeks after her operation. Unfortunately, no sam- 
ples were taken for laboratory coagulation studies before 
the development of excessive postoperative bleeding. In 
future, we would consider the therapeutic use of synthetic 
vasopressin analogue DDAVP to correct the von Wille- 
brand factor and platelet abnormalities after large infusions 
of HES in patients, such as Jehovah’s witnesses, who refuse 
the transfusion of whole blood and blood products when 
haemostatic defects cause an excessive bleeding diathesis. 


The Middlesex Hospital, D.N.J. Lockwoop 
London WIM 8AA S.J. MACHIN 
C. BULLEN 
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- Bilateral pneumothoraces after removal of a thyroglossal cyst 


A 5-year-old boy, whom we anaesthetised for removal of a 
thyroglossal cyst, developed surgical emphysema and bi- 
lateral pneumothoraces a few hours after the operation. 
The trachea was intubated with an uncuffed tracheal tube 
and the lungs ventilated to peak inflation pressures of 2.0 
kPa during the procedure. End-tidal carbon-dioxide, hae- 
moglobin saturation, pulse rate and blood pressure were 
monitored and the fluctuations recorded were unremark- 
able. 

The surgical emphysema that developed after operation 
involved the head, neck and upper thorax. Respiratory dis- 
tress was minima! with no signs of upper respiratory tract 
obstruction despite the extent of the swelling. A chest X 
ray showed bilateral pneumothoraces; the left lung was com- 
pletely collapsed. 

Oxygen was administered through a facemask and bi- 


lateral chest drains inserted under local anaesthesia. Ini- 
tially a large amount of air escaped into the underwater 
drainage systems and both lungs re-expanded rapidly. No 
further air leak was noted and the drains were removed 3 
days later. 

Bilateral pneumothoraces have not to our knowledge pre- 
viously been reported as a complication after this opera- 
tion. However, traumatic tracheal perforation. causing bi- 
lateral pneumothoraces has been recorded.! We consider 
that the air leak in our patient resulted from perforation of 
the trachea during a difficult part of the dissection around 
the thyroid cartilage. Other possible causes and routes of 
air leak were also considered. Tracheal perforation is a 
known complication of tracheal intubation itself, but is 
usually associated with the use of a stillette, inflation of a 
cuff,? or passage of a double lumen tube.* Use of excessive 


inflation pressures during intermittent positive pressure ven- 
tilation could produce barotrauma and bilateral pleural 
air leak, but in this situation cardiovascular instability from 
the resulting tension pneumothorax would be expected and 
this did not occur. 

Bronchoscopy was not considered necessary in this case 
since the patient’s condition improved rapidly with the treat- 
ment described. 

This case emphasises that a major complication may 
follow an apparently straightforward operation in the area 
of the trachea. Vigilance is required in order that such a 
complication is recognised and treated promptly. 
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Alder Hey Children’s Hospital, A. McLUCKIE 
Liverpool L12 2AP S. FRAZER 
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Humidification and CPAP systems 


The need for warm humidification of gases in respiratory 
care is well established. Continuous positive airways pres- 
sure (CPAP) systems are a standard form of therapy in 
intensive care units and flow generators are available which 
can provice a high enough gas flow to remove the need for 
a reservoir bag in the system. The manufacturers of the 
C.CPAP high flow system (Medic-Aid Ltd.) state that a 
flow in excess of 100 litres/minute may be used. It is not 
possible, however, to raise the temperature of the inspired 
gases adequately, at these flow rates using standard hum- 
idifiers. 


tested. Temperature and humidity were measured at a point 
2m distal to the humidifier. The maximum temperature 
measured was 31.2°C with a relative humidity of 90% ata 
flow rate of 100 litres/minute. A temperature of 35°C with 
a relative humidity of 90% could be achieved at flow rates 
less than 60 litres/minute. 

When humidification is important, a CPAP system which 
incorporates a reservoir bag, and therefore uses lower flow 
rates, should be selected. 


Three humidifiers in common use, Bennett Cascade, Leicester Royal Infirmary, G.W. JONES 
Drager Aquaflow and the Cape heated-water bath were Leicester LEI SWW 
The nasocardiac reflex 


We read the case report by Drs Baxandall and Thorn on 
the nasocerdiac reflex with interest (Anaesthesia 1988; 43: 
480-1). The degree and nature of the cardiorespiratory re- 
flexes initiated by the nose are species dependent. Some 
may be a modification of the submersion reflex seen in 
aquatic animals, and present in man, preventing water enter- 
ing the airway. 

Nasal irritation in general may cause apnoea, laryngeal 
closure, bradycardia and variable changes in blood pres- 
sure.! Bradycardia and vasovagal symptoms are frequently 
seen in the ENT outpatients department in patients who 
have nasal instrumentation. They are mediated by both the 
sympathetic and vagus nerves and may be obtunded by 
local anaesthesia of the trigeminal nerve or more conveni- 
ently, topical anaesthesia of the nasal mucosa. Such reflexes 
are unusual under general anaesthesia but may account for 
the significant bradycardias found in three patients in the 
study of Bromley and Hayward.? 

There was no pre-operative preparation of the nose in 
the case reported. Cocaine solution (5—-10%) provides 
useful anaesthesia and vasoconstriction. Cocaine po- 
tentiates endogenous catecholamines both centrally and per- 
ipherally by blocking the reuptake of noradrenaline. This 
may lead to tachyarrhythmias, particularly in the presence 
of halothane anaesthesia. However systemic absorption can 
be limited by the addition of adrenaline to the solution? 
with additional useful vasoconstriction. Whether topical 
preparation of the nose would have prevented such a pro- 
found bradycardia or not, this case highlights yet again the 
value of monitoring in the anaesthetic room when nasal 
intubation or manipulation is performed. 


Queen Elizabeth Hospital, M.A. STOKES 
Birmingham B15 2TH A. DRAKE-LEE 
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Drs Baxandall and Thorn’s case report on the nasocardiac 
reflex (Anaesthesia 1988; 43: 480-1) refers to the para- 
sympathetic nerve supply to the nose as of vagal origin. 
This is not the case. The preganglionic parasympathetic 
fibres arise from the superior salivary nucleus in the pons. 
They are carried to the sphenopalatine ganglion through 
the nervus intermedius (vll) and then the greater superficial 
petrosal and vidian nerves. 

My similar experience to that of the authors’ occurred at 
the beginning of a nasal polypectomy: the insertion of a 
nasal speculum produced an immediate marked bradycar- 
dia with profound hypotension. Cardiac massage and in- 
tropic support were required to stabilise the patient and 
the procedure was abandoned. This patient’s nose had been 
painted with 25% cocaine paste 10 minutes before any mani- 
pulation, and one would have expected this to produce 
some local anaesthetic affect as well as the desired vasocon- 
striction. 

A further factor to be taken into account is whether the 
use of cocaine in this patient contributed to the cardiovas- 
cular collapse because of a hypersensitivity reaction. How- 
ever I would expect such a reaction to be accompanied by 
a tachycardia rather than the bradycardia which was noted 
in both patients. 

The nasocardiac reflex therefore appears to be po- 
tentially, but rarely, of serious clinical importance. The 
use of local anaesthetic agents to reduce its activity is not 
necessarily effective and may possibly be contributory to 
the problem. The parasympathetic supply to the nose is 
really a derivative of the facial nerve rather than the 
vagus and thus the reflex is unlikely to be purely vagal 
in nature. 

The Royal Free Hospital, G.J. MADDEN 
London NW3 20G 
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Paralytic ileus during ketamine infusion 


We report a case in which a profound paralytic ileus de- 
veloped in a patient who was treated for severe bron- 
chospasm with a ketamine infusion. 

The patient, a 58-year-old man who weighed 80 kg, was 
admitted to the intensive care unit with a 5-day history of 
increasing dyspnoea and wheeze. He had a history of chron- 
ic obstructive airways disease. Initially, he was treated with 
aminophylline, steroids and inhaled bronchodilators and 
antibiotic therapy was started. He became progressively 
more breathless despite this treatment with a widespread 
wheeze over both lung fields. His trachea was intubated 
and his lungs mechanically ventilated. 

Ventilation became progressively more difficult despite 
maximum doses of intravenous aminophylline and bron- 
chodilators and a ketamine infusion was started at a dose 
of 1 mg/kg/hour after an initial intravenous bolus of 50 
mg. A nasogastric tube was inserted. The bronchospasm 
began to decrease, with a consequent reduction of inflation 
pressures and an improvement in his blood gases. He was 
sedated with lorazepam 2 mg twice a day in addition to the 
ketamine infusion. He did not receive any muscle relaxants 
or opiates. 

Four hours after the infusion was started the volume of 
his gastric aspirate increased to 100 ml/hour. Bowel sounds 
had ceased. Urea and electrolytes were within normal limits 
as were his liver function tests and blood glucose. His ab- 
domen became distended and tympanitic. 

His chest had improved by the third day but his abdom- 
inal distension made spontaneous breathing difficult and 
controlled ventilation could not be discontinued. The keta- 


mine infusion, which had been progressively reduced was 
now turned off. Bowel sounds rapidly returned with a reduc- 
tion in nasogastric aspirate and flatus was passed. Weaning 
from the ventilator proceeded uneventfully and he was dis- 
charged from ITU 2 days later. 

Previous reports of the use of continuous infusion of keta- 
mine to treat bronchospasm ?°* do not mention any gastro- 
intestinal effects of this treatment. The fact that the ileus 
responded so quickly to the withdrawal of the infusion indi- 
cates that this was the cause. The patient took oral fluids 
until ventilation was started and he began to absorb fluids 
again before ventilation was stopped. 

We conclude that if ketamine infusions are used for the 
treatment of refractory bronchospasm, the dose should be 
reduced and the infusion stopped before weaning is at- 
tempted. 

This reaction was reported to the Committee on Safety 
of Medicines. 


Barnet General Hospital, P. AMOROSO 
Barnet, C.J. BEST 
Hertfordshire ENS 3DJ 
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Subarachnoid spread of epidural local anaesthetic following dural puncture 


The paper (Anaesthesia 1988; 43: 671-4) by Drs A. Leach 
and G.B. Smith was interesting and I congratulate them 
for leaving the epidural catheter in situ for subsequent radio- 
logical proof of its position. Too often the catheter is re- 
moved and endless discussion on the various possibilities 
of malposition follows. 

Could I suggest what I believe is a more rational ap- 
proach to an inadvertent, but easily diagnosed, dural tap? 
Rather than remove the needle and insert a catheter at an 
adjacent space, why not leave the needle where it is and 
insert a subarachnoid catheter? At least you know where it 
is and that all the local anaesthetic you inject is going into 
the subarachnoid space, not a variable and unknown 
amount as was the case with Drs Leach and Smith’s 
patient. 

For relief of pain in labour 1-3 ml plain bupivacaine 
0.5% or 1-1.5 ml of hyperbaric bupivacaine will be sufficient. 
Subsequent top-ups can be adjusted appropriately once the 
area of the spinal blockade has been mapped out. 

Continuous spinal anaesthesia is becoming more popular 
worldwide and one surprising fact that has emerged from 
its use is the relative rarity of postspinal headache.! The 
reason why the insertion of a catheter through a dural hole 
made by an 18-gauge epidural needle should lessen the inci- 
dence of headache is not immediately obvious, but the ar- 
: ticle by Dittman et al. may offer some clues.? 

In any event, once the hole has been made it seems better 
to make a virtue of necessity and convert to a continuous 
spinal technique. It will at least save the mother further 
discomfort (of some tmportance in the reported case who 
had four more ‘needlings’ after the dural tap) and the 


position of the catheter reaching the subarachnoid space, 
will not be in doubt. 


Astra Clinical Research Unit, D.B. SCOTT 
10 York Place, 


Edinburgh EH1 3EP 
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A reply 


The comments concerning our paper are most welcome and 
I agree that, as we gain more experience in the use of con- 
tinuous spinal anaesthesia, its use after dural puncture in 
labour would be a logical approach. It will be interesting 
to see what the incidence of postdural puncture headache 
ig in the younger age group of obstetric patients if this 
technique is adopted. 

Our reluctance to use continuous spinal anaesthesia in 
the past is probably not only a result of our lack of experi- 
ence in this technique but also from fears of the introduc- 
tion of infection into the cerebrospinal fluid (CSF). If one 
thinks about this logically, once a dural tap has occurred 
CSF is also present within the epidural space and we have 
had no hesitation in passing epidural catheters in these cir- 


cumstances. Our paper also demonstrates that, when a 
dural tap has occurred, not only will CSF pass from the 
subarachnoid into the epidural space but contrast will pass 
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anaesthesia any more hazardous than continuous epidural 
anaesthesia? 


in the opposite direction and, presumably infection could Kingston Hospital, G.B. SMITH 
also. Kingston upon Thames, 
Therefore, in these circumstances, is continuous spinal Surrey KT2QB 
Postoperative inspiratory stridor 


An excellent description of a common postoperative prob- 
lem is given in Dr Margary’s letter (Anaesthesia 1988; 43: 
607). The features are: a fairly short procedure under rela- 
xant anaesthesia with minimal supplementation; apparently 
satisfactory reversal and tracheal extubation; an inspiratory 
stridor which starts a few minutes later when the patient is 
conscious, and which increases as he becomes more and 
more agitated; and relief after a small intravenous dose of 
a benzodiazepine (Diazemuls 1—2 mg). 

It is misleading, however, to describe these episodes as 
laryngospasm. In my first case light anaesthesia with haloth- 
ane was reintroduced and the patient began to breathe 
freely, the cords were moving normally, and there were 
none of the anticipated pharyngeal secretions. 

The most significant characteristic of this stridor is that 
it is inspiratory; expiration is free, if sufficient air can be 
‘inhaled. It seems to me that the mechanism of the obstruc- 
tion is akin to that in tracheomalacia. The muscle tone in 
the supralaryngeal area is inadequate to ensure a patent 
airway, and as the patient rouses and becomes agitated and 
his inspiratory efforts increase, the airway collapses. This 


initiates a vicious circle of increasing agitation and obstruc- 
tion. Minimal sedation reduces the subatmospheric in- 
spiratory pressure to a level the supraglottic airway can 
tolerate. 

This condition occurs about twice a year in our recovery 
room and I have discussed it with many colleagues, yet 
there is not a good description of it in any account of the 
minor complications of anaesthesia. It is important because 
it is a distressing event which the patient remembers (‘I 
couldn’t get my breath when I woke up’), and because it is 
so easily alleviated without recourse to suxamethonium and 
reintubation. nat 

May I suggest that it is also an example of the need to 


differentiate clearly between description of an observation - 


(inspiratory stridor) and imputation of a mechanism (/aryn- 
gospasm). Similar confusion can occur when wheezing is 
described as bronchospasm. Imprecise terminology may 
lead to the wrong treatment. 
Royal Liverpool Hospital, F.L. ASHWORTH 
Liverpool L7 8XP 


Inadvertent epidural midazolam and fentanyl 


We would like to report a case of inadvertent infusion of 
midazolam and fentanyl through the epidural route and 
the reversal of systemic side effects with flumazenil and 
naloxone. 

A 70-year-old woman was involved in a car accident, 
and sustained multiple injuries, including a ruptured spleen, 
multiple rib fractures with pneumothorax and a head 
injury. 

She was admitted after laparotomy to the intensive care 
unit, her lungs were ventilated and she was sedated with an 
infusion of midazolam and fentanyl. Early weaning was 
instituted, and at this time a thoracic epidural at Ts;. was 
sited. An infusion of bupivacaine 0.125% was started and 
the intravenous midazolam and fentanyl withdrawn. She 
was gradually weaned from ventilation over the course of 
the next 4 days, until she was maintaining adequate blood 
gases on spontaneous breathing. She became progressively 
sedated to the point of unconsciousness on the fifth day. 
Her respiratory rate decreased from 14/minute to 6/minute 
over 45 minutes; blood gases deteriorated and a sustained 
decrease in arterial blood pressure, which was unresponsive 
to fluids, was noted. No immediate cause was found but it 
was noted that the initial midazolam and fentanyl infusion 
had been connected to the epidural catheter erroneously in 
place of bupivacaine. The infusion consisted of midazolam 
20 mg, fentanyl 300 ug and 40 ml normal saline. This had 
been infused at a rate of 3 ml/hour for approximately 2 
hours (1.2 mg midazolam/hour i.e. 2.4 mg). 

Naloxone 0.4 mg was administered intravenously once 
the cause of her condition became apparent. Her re- 
spiratory rate increased, but she remained hypotensive and 
unresponsive to pain. A total of 1 mg flumazenil was there- 
fore administered, with a subsequent rapid awakening and 
sustained increase in blood pressure. 


The effects of intrathecal midazolam (0.5-1.0 mg) were 
studied in dogs; no systemic side effects and no effects on 
the cardiovascular system were observed.! Reversal of local 
effects was achieved with Ro15-3505 in this study. Midazo- 
lam epidurally however, appeared to have marked systemic 
side effects that included profound sedation and probably 
hypotension. The fentanyl clearly may have contributed to 
these effects, but reversal was incomplete after naloxone 
alone. This suggests that other effects were either the result 
of systemic absorption of midazolam, or of a species 
difference in epidural effects of midazolam between dogs 
and man. We have seen hypotensive effects with systemic 
midazolam in intensive care patients but the dose adminis- 
tered was fairly small under normal circumstances. 

We know of no other case of epidurally administered 
midazolam in man or of human studies related to this, so it 
is not possible to be definite whether the effects were system- 
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ic or epidural. Whichever mechanism was responsible we. , 


considered it important to report that flumazenil was suc- 
cessful in reversing the effects. 

Our patient made a full recovery from this incident, and 
indeed from her original trauma, with no apparent sequelae 
attributable to this epidural infusion, and we were able to 
avoid reventilation by the use of flumazenil. 


East Surrey Hospital, J. STEDMON 
Redhill, J. HAMMOND 
Surrey RHI 5RH 
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Antiemetics for patients with malignant hyperthermia 


In the case report by Dr E.R. Emmanuel (Anaesthesia 1988; 
43: 666-70) on anaesthetics for malignant hyperthermia he 
correctly states that butyrophenones should not be used in 
MH. susceptible patients since these drugs can cause an 
idiosyncratic response. However, in the last anaesthetic 
given to his patient he gives 5 mg of droperidol at the end 
of anaesthesia; droperidol is the classic butyrophenone that 
can cause the neurolept malignant syndrome. 

This is, in my opinion, a grave error in view of the fact 
that this paper is supposed to illustrate the ideal manage- 
ment of an MH susceptible patient. 


John Radcliffe Hospital, 
Oxford OX3 9DU 


M.E. SINCLAR 


A reply 


Thank you for the opportunity to reply to Dr M.E. Sinclair, 
who draws attention to my omission of the circumstances 
in which droperidol was used in the immediate period after 
anaesthesia on two occasions. 

However, I must first remind your readers that I do not 
claim that the anaesthetic management described is the 
absolute ideal for malignant hyperthermia susceptible 
(MHS) patients. 

The grave error belies a perhaps controversial but deliber- 
ate decision, taken with due regard to the contemporary 
knowledge about MH. Nausea, probably induced by the 
intra-operative narcotics, which occurred on emergence 
from anaesthetics 7 and 9, had to be swiftly terminated in 
order to stop the occurrence of vomiting. Three groups of 
drugs were available: phenothiazines; metoclopramide: this 
is not a phenothiazine and its effect on MHS patients is not 
widely known, but it can cause dystonic reactions like the 
phenothiazines;! butyrophenones: reports of idiosyncratic 
response to these drugs were then few and related to halop- 
eridol taken over a period of time. 


So, after anaesthetic number 7, the decision was taken to 
use a small dose of droperidol and, since no ill-effect oc- 
curred, this was also repeated after number 9. This drug is 
stated not to be a trigger of acute MH.? 

The idiosyncratic response to psychoactive drugs (bas- 
ically the dopamine receptor blocking drugs and catechol- 
amine depleters)* is now known as the neurolept-malignant 
syndrome (NMS). It resembles MH but is not thought to be 
closely related.* The disturbed mechanisms are in the central 
nervous system, and it is believed that this is the site of 
action of the triggering drugs (whereas in MH the disturbed 
mechanisms are situated peripherally, in skeletal muscle). 
Haloperidol can trigger this syndrome and perhaps should 
not be given to those MHS subjects with a psychiatric in- 
dication; but the related drug, droperidol appears to be 
safe in MHS people.” 

Thus with regard to the question of a safe antiemetic for 
MHS subjects, the following drugs should be considered: 
cyclizine, which belongs to the piperazine group of drugs; 
metoclopramide, which after all, is not a phenothiazine; 
droperidol; and perhaps nabilone, a synthetic cannabinoid. 
St Lawrence Hospital, E.R. EMMANUEL 
Chepstow, 

Gwent NP6 5SYX 
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Multiple anaesthetics for a malignant hyperthermia susceptible patient 


The report by Dr E.R. Emmanuel (Anaesthesia 1988; 43: 
666-70) illustrates one of the problems with regard to malig- 
nant hyperthermia (MH) in that patients with positive 
muscle biopsy contracture tests can have general an- 
aesthetics which involves known triggering agents without 
developing clinical MH. 

The basic problem in the full blown MH syndrome is 
excess heat in the body tissues, and therefore anything 
which predisposes to increased heat production or de- 
creased heat loss would increase the liability to develop 
clinical MH. This could involve changes in intracerebral 
neurochemistry, e.g. in response to a cold environment, or 
peripheral factors, or intracerebral neurochemical changes 
may produce peripheral changes which may incidentally alter 
heat balance. These mechanisms can be seen in some of the 
factors known to increase the risk of developing MH.’ 

There is already an increased heat content of the body if 
a patient is feverish and the cerebral control of temperature 
has been distorted. 

Stress, apprehension, pre-operative trauma and post- 
operative pain! are all associated with alterations in intra- 
cerebral neurochemistry with secondary increases in the 
peripheral circulating levels of adrenaline, noradrenaline 
and cortisol which all increase heat production and (or) 


decrease heat loss. Muscles are warmed up after violent 


‘exercise? and cell metabolism is geared to increased 


energy production which is totally diverted to heat pro- 
duction after stopping the exercise. Similarly, in virtually 
all the other factors known or suspected of an association 
with an increased risk of MH! it is possible to identify a 
peripheral, a central neurochemical and (or) a peripheral 
catecholamine mechanism which tends to increase body 
heat. For the full-blown clinical MH syndrome to develop 
it may therefore require an MH susceptible person, plus 
more than one provoking factor which may or may not 
include exposure to anaesthetic triggering agents. 
Incidentally, Dr Emmanuel still refers to ice as one 
of the requirements for treating MH. Ice on the skin is 
counterproductive since it will not only produce vaso- 
constriction but also stimulates heat production including 
shivering. In fact the stress of a sudden change from very 
high to very low temperatures has been known itself to 
trigger MH.! We can learn from the treatment of heat- 
stroke in which ice was also used in the past. Ice is now 
not used since it is harmful, and cooling is performed by 
spraying the patient with warm water, to encourage vaso- 
dilatation, and blowing warm air over the patient to 
cool by evaporation.* This is far more efficient than ice 


in cooling patients with heatstroke and would probably be 
equally effective in MH. 


Princess Margaret Rose Hospital, E.L. LLOYD 


Edinburgh EH10 7ED 
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A reply 


It was not intended to discuss the aetiology of acute malig- 
nant hyperthermia in the report, but ít is pleasing to see the 
interest that has been generated. Thus the report only made 
brief mention of stress; and the factors to which Dr E.L. 
Lloyd refers are well documented in the various reviews of 
this subject. These include the possible triggering of acute 
malignant hyperthermia (MH) in an MH susceptible 
(MHS) subject by intrinsic or extrinsic heat; but it must be 
remembered that the heat of exercise does not seem to 
increase the predisposition of MHS individuals to acute 
MH.! Exercise-induced heatstroke and acute MH have 
many similarities but do not appear to be linked?; nor is 
this mentioned in a recent review." 

The correct definition of MH ‘is a pharmacogenetic dis- 
order characterised by acute hypercatabolic reaction in 
muscles in response to the triggering effects of certain drugs 
(used mainly in anaesthesia) and stress’? (Dr Lloyd states 
‘may not include exposure to anaesthetic triggering 
agents’). 

The basic problem in acute MH is disordered skeletal 
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muscle metabolism; and present treatment is aimed at re- 
storing this to normal. The excessive heat production that 
occurs is secondary; and it could be that external methods 
of encouraging heat loss when dantrolene is used, may no 
longer be paramount. 

Lastly, the very brief mention of ice in the report is 
wrongly construed to mean dermal application; wind tunnel 
cooling using a sheet dampened with ice-cold water is the 
preferred method, after personal successful management of 
an acute MH episode many years ago. One review advises 
the use of an ice-cold water bath in certain circumstances.’ 
Naturally, temperature change must not be sudden and 
must be carefully monitored. 

Dr Lloyd’s reference to warm water with warm air cool- 
ing, i$ rational; but it seems to me that very warm water 
would be required to encourage good vasodilatation and 
together with warm air might not have the desired effect. 

Pharmacological vasodilatation might be more efficient, 
carefully using an MH inert drug, for example verapamil? 
and (or) glyceryl trinitrate, and blowing air at 15°C—20°C; 
but use of these drugs could pose other problems. 

So, since the use of dantolene, it could now be that ex- 
ternal methods of increasing heat loss in acute MH may no 
longer be of importance in the majority of cases. 

St Lawrence Hospital, E.R. EMMANUEL 
Chepstow, 
Gwent NP6 5YX 


References 


l. ELus FR, HEFFRON JJA. Clinical and biochemical aspects of 
malignant hyperpyrexia. In: ATKINSON RS, Apams AP, eds. 
Recent advances in anaesthesia and analgesia, No 15. London: 
Churchill Livingstone, 1985: 173-207. 

2. Brrrr BA. Malignant hyperthermia. Canadian Anaesthetist’s 
Society Journal 1985; 32: 666-77. - 

3. BROWNELL AKW. Malignant hyperthermia: relationship to 
other diseases. British Journal of Anaesthesia 1988; 60: 303-8. 


Perioperative dreaming in children 


The article by Drs O’Sullivan, Childs and Bush (An- 
aesthesia 1988: 43: 104-6) about this subject was 
interesting. 

Their theory about arousal as a result of increased muscle 
spindle discharge with increments of suxamethonium is not 
questioned but their conclusion is. 

Fifty-eight patients in the study received an anaesthetic 
technique which included no premedication, and main- 
tenance of anaesthesia was with 70% nitrous oxide in 
oxygen and suxamethonium increments. 

An anaesthetic technique identical to the aforementioned 
in women undergoing Caesarean section carries an inci- 
dence of 10% awareness.! Seeing that MAC is higher in 
children? this technique could reasonably be expected to 
yield the same, if not higher, incidence of awareness in chil- 
dren. 

In the study by McKie and Thorpe’ from which the 
postoperative questionnaire was constructed, they found a 
5% incidence of true awareness, and the majority of these 
cases had received nitrous oxide/oxygen/relaxant-type 
anaesthesia. Furthermore, the study does not differentiate 
between pleasant and unpleasant dreams. Wilson and 
Turner! state that unpleasant dreams are more likely to 
lead to psychological trauma, and that the prevention of 
these recollections would benefit the patient. 

In view of these findings, it would be very surprising if a 
significant proportion of children in the study had not been 
aware or had had unpleasant dreams. 


In today’s practice, a general anaesthetic technique for 
Caesarean section with a 10% incidence of awareness 
would be considered indefensible in a court of law. Children 
are unlikely to be litigation-minded themselves but surely 
they deserve the same consideration of amnesia for the dura- 
tion of their operative procedures? 

The conclusion of the study should be to give these chil- 
dren an adequate anaesthetic rather than pretreat them with 
non-depolarising muscle relaxants. 
Auckland Hospital, P.A. GUISE 
Auckland, 

New Zealand 


References 


1, Wrson J, TURNER DJ. Awareness during caesarian section 
under general anaesthesia. British Medical Journal 1969; 1: 
280-3. 

2. GREGORY GA, EGER EI, Munson ES. The relationship between 
age and halothane requirement in man. Anesthesiology 1969; 
30: 488-91. 

3. McKre B, THorps E. Awareness and dreaming during an- 
aesthesia in a paediatric hospital. Anaesthesia and Intensive Care 
1973; 1: 407-14. 


We found the report by O’Sullivan et al. (Anaesthesia 1988; 
43: 104-6) interesting but disturbing. Their technique of 
profound muscular paralysis, hyperventilation and nitrous 
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oxide anaesthesia was associated with a minimum incidence 
of dreaming of nearly 3%, which seems high, and suggests 
to us that there is a risk of awareness with this technique, a 
risk which may well be greater in the hands of occasional 
paediatric anaesthetists such as ourselves. 

The Medical Defence Union has made it clear that aware- 
ness under general anaesthesia is indefensible,’ but even if 
awareness is not complained of, such light levels of an- 
aesthesia may not be in the patient’s best interests. Anand 
et al.*-3 have recently reported on the effect of adding a 
volatile anaesthetic agent and an analgesic to the traditional 
very light anaesthesia given to neonates. Their work sug- 
gests that not only is the stress response alleviated in terms 
of metabolic indices but that the postoperative clinical 
course is improved. It is reasonable to suppose that older 
groups may also benefit. 

It has been shown that low concentrations (one MAC 
equivalent) of volatile anaesthetic agents reliably abolish 
the auditory evoked response** and since the auditory 
cortex is the most metabolically active part of the brain we 
presume that this guarantees unconsciousness. The an- 
aesthetist now has a reasonable choice of such agents and 
we consider that there can be few occasions when such a 
small addition is impossible. 

Perhaps we could respectfully remind Dr O’Sullivan and 
colleagues of the work of the founders of the ‘Liverpool 
school’® who stated in 1946 that ‘Curare is not an an- 
aesthetic’. 

We suggest that the occurrence of dreaming associated 
with very light anaesthesia is better treated by turning on 
the vaporizer than giving curare. 


The Royal Free Hospital, K.N. ROBINSON 
London NW3 2Q0G I. CALDER 
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A reply 


Thank you for giving us the opportunity to reply to the 
letters from Dr Guise and Drs Robinson and Calder. 

Dr Guise mentions the study by Wilson and Turner of 
women who undergo Caesarean section.'! The incidence of 
factual recall in this study was 2% and not 10%. The an- 
aesthetic technique was not identical to ours: 70% of pati- 
ents received less than 75% nitrous oxide, whilst all our 
patients had 70% nitrous oxide. 

McKie and Thorpe? who studied 202 children, reported 
a 5% incidence of factual recall. We do not consider our 
results to be comparable with theirs since all the patients in 
our study were undergoing minor procedures as day cases. 


The range of surgical procedures varied from open heart to 
neurosurgery in the McKie and Thorpe study. Of their 10 
patients studied who had factual recall, two had been an- 
aesthetised using a technique with spontaneous ventilatton, 
and a further four had controlled ventilation with a refax- 
ant technique which included halothane. The remaining 
four had received a premedication which consisted of papa- 
veretum and hyoscine. Furthermore the parameters of con- 
trolled ventilation were not stated. 

Fourteen patients reported dreaming in our study: 10 
had pleasant or nice dreams compared with four children 
who had unpleasant dreams. None of the children was in 
any way disturbed by the dreams. It is interesting to note 
that nine of the children who reported dreaming indicated 
that they dreamt often at home. 

The work published by Anand et a/,*:* though extremely 
interesting refers to the modification, by anaesthetic agents, 
of the stress response which we believe is of a different 
order to that required to eliminate awareness. 

We are also well aware that ‘curare is not an an- 
aesthetic’. However, the suggestion that ‘turning on the 
vaporizer’ decreases the occurrence of dreaming has not 
been substantiated by any of the studies done in this field. 
As already stated, four out of the 10 children who had 
factual recall in the study by McKie and Thorpe? had a 
controlled ventilation technique which included halothane. 
A further two patients who breathed spontaneously, were 
anaesthetised with halothane and methoxyflurane. Hobbs, 
Bush and Downham studied a further 41 patients who were 
anaesthetised using the ‘Liverpool technique’ with halo- 
thane as an initial adjuvant. They found a similar incidence 
of dreaming of 10% in this group of patients compared 
with the overall group (12%) (unpublished data). 

The recent paper by Hobbs ez al.* suggests that dreaming 
results from arousal produced by depolarising drugs and a 
clear distinction must be drawn between dreaming and 
factual recall. 

It must be reiterated that, as mentioned in our article, no 
case of awareness was elicited in the patients in our stucy. 
Furthermore in the study of Hobbs, Bush and Downham 
no patient reported awareness. 

We also point out that whilst this technique was used for 
minor procedures, in all procedures associated with pain 
the patients receive either a narcotic premedication in major 
cases, or a local anaesthetic block, or intravenous analgesics 
when indicated. 

Finally, it 1s our opinion that the children in this study 
did receive adequate anaesthesia as defined by lack of 
awareness and conscious appreciation of pain during the 
procedure. 


Alder Hey Children’s Hospital, E.P. O’SULLIVAN 
Liverpool L12 2AP G.H. BUSH 
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Malignant hyperthermia in children 


Drs Ginsburg and Purcell-Jones have very rightly drawn 
attention to the possibility of malignant hyperthermia 
reactions in small children during anaesthesia (An- 
aesthesia 1988; 43: 386-8}. However, to their suggestions 
for management of such patients, we would like to add the 
use of end-tidal carbon dioxide monitoring. In our experi- 
ence, the detection of increased carbon dioxide production 
has been invaluable in the early diagnosis of malignant hy- 
perthermia: indeed, so much so that we now consider cap- 
nography to be the single most important monitor in pati- 
ents who may be susceptible to malignant hyperthermia, 
the rise in CO, precedes other signs of the onset of 
malignant hyperthermia. Continuous monitoring of 
carbon dioxide production is our best guide to dosage re- 
quirements for dantrolene crisis in established malignant 
hyperthermia. 


Izaak Walton Killam Hospital for Children, 
Halifax, Nova Scotia B3J 3G9, 


J.D. MORRISON 


Canada J.G. MUR 


A reply 

We agree. Capnography, if available, can be a useful aid in the 
diagnosis and management of a malignant hyperthermia 
crisis. However, we would counsel caution in its use as a 
sole diagnostic criterion and advise that the data obtained 
should always be interpreted with reference to the clinical 


context. 
King’s College Hospital, R. GINSBURG 
London 
The General Hospital, G. PURCELL-JONES 


St Helier, Jersey 


Failure to detect disconnexion by capnography 


There is considerable interest in the minimum monitoring 
standards required for the safe practice of anaesthesia,! and 
in particular the capnograph, which is recommended as a 
disconnexion alarm. We wish to report a set of circum- 
stances under which the capnograph fails to act as an an- 
aesthetic system disconnexion alarm. 

A 9-year-old girl with Down’s syndrome was an- 
aesthetised for resection of tracheal stenosis. She weighed 
30.2 kg and a Penlon Nuffield 200 ventilator through a 
Bain’s system was used to ventilate her lungs. Fresh gas 
flow was 7.5 litres/minute with an Fto, 0.33 and the ventila- 
tion delivered a tidal volume of 300 ml at a rate of 15 
breaths per minute. The expiratory limb of the system was 
thus full of the patient’s expired gases. 

To enable the tracheal anastomosis to be made a 5.0-mm 
tracheal tube was placed in the distal tracheal opening 
whilst the sutures were placed in the proximal trachea. The 
tracheal tube was then removed from the trachea whilst 
sutures were being placed in the distal trachea (a manoeuvre 
which lasted about a minute), and 100% oxygen was given 
before the tube was removed. Use of a pulse oximeter en- 
sured that hypoxia was not allowed. This sequence of events 
was repeated until the anastomosis was completed. 

The ventilator continued to cycle during the periods of 
disconnexion, thus gradually pushing the gas in the ex- 
piratory limb of the Bain’s system out past the sampling 
probe of the capnograph, which was situated between the 
end of the system and the tracheal tube. This was expired 
gas so it contained carbon dioxide and hence the capno- 
graph continued to read a concentration which fluctuated 
between zero and 2% and therefore did not alarm. 


To capnograph 
Fresh 
gas in-> 
75 litres / 
minute 
Tracheal tube 


Vr. 300 m ~ 
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Trachea and main bronchi 
Waste gas 


Fig. 1. Diagram of the circuit used for tracheal resection. 


We conclude that the use of low flows with the ventilator 
and system described prevents the capnograph from detect- 


ing a disconnexion (or extubation) for a period of time 


greater than one minute and recommend that under these 


conditions a disconnexion alarm that relies on airway pres- 


sure measurement is used. 


East Birmingham Hospital, F.A. LEVINS 
Birmingham B9 5ST R.I. FRANCIS 

S.R. BURNLEY 
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A new use for the hole in the bag 


Monitoring end-tidal CO, (and also inspired gases) in chil- 
dren, when the Jackson Rees modification of the T-piece 
system is used, can be performed using a stiff manometer line. 
The line is inserted into the open tail end of the 500-ml bag, 
through the expiratory limb and out of the anglepiece. The 
tip of the line is located close to the trachea, for example 
in the Guedel airway or near the tracheal tube. The distal 


end is then connected to a gas analyser. The manometer 
line is fixed to the breathing system ensuring that the hole 
in the bag is not obstructed. This method reduces the dead 
space inherent in many other sampling systems. 
Ealing Hospital, T.K. Oor 
Southall UB] 3HW 


Epidermolysis bullosa and porphyria 


Ketamine dissociative anaesthesia is, as Hagen and Langen- 
berg point out, a safe and well described technique for pati- 
ents with epidermolysis bullosa dystrophica (Anaesthesia 
1988; 43: 482-5). However, we take issue with their state- 


ment that ‘patients are more liable to have porphyria, and 
barbiturates must be avoided.’ Other authors have also sug- 
gested an association between epidermolysis bullosa and 


porphyria,!’? but this has never been substantiated.3? Even 
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the statement of an association by Katz and Kadis, which is 
further quoted by other authors, is not supported by ref- 
erences.*5 

It would appear that the association between epiderm- 
olysis bullosa and porphyria was first suggested in text- 
books of dermatology published in the 1960s.67 Andrews 
and Domonkos state, in a section on epidermolysis bullosa, 
that ‘porphyria may be present.” Marshall questions the 
very existence of epidermolysis bullosa, stating that patients 
with ‘non-porphyric epidermolysis bullosa’ almost always 
prove subsequently to have porphyria; porphyrin excretion 
in such patients is within normal limits for prolonged per- 
iods. An alternative term at that time for the blistering erup- 
tions induced by trauma in patients with porphyria cutanea 
tarda was epidermolysis bullosa porphyrica. 

These examples illustrate the diagnostic confusion which 
existed between epidermolysis bullosa and porphyria cuta- 
nea tarda. Indeed, the skin lesions may be identical and 
porphyrin excretion is often normal in patients with porphy- 
ria cutanea tarda. But nowadays the two diseases can easily 
be distinguished on histopathological, immunofluorescence 
and porphyrin studies.® 

Thus we contend that there is no evidence of any associa- 
tion between epidermolysis bullosa and porphyria. Porphy- 
ria should be considered in the differential diagnosis of 
epidermolysis bullosa and other blistering disorders, and 
porphyrin studies should be performed in patients with un- 
diagnosed bullous disease. However it seems unnecessary, 
and possibly dangerous, to withold barbiturates from pati- 
ents with proven epidermolysis bullosa, particularly as these 
and other drugs likely to induce hepatic porphyrias, appear 
safe in patients with porphyria cutanea tarda.®-9 


Southampton General Hospital, P.M. SPARGO 
Southampton SO9 4XY G.B. SMITH 
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A reply 


Barbiturates are not drugs of choice in patients who are 
in a poor physical condition with low serum protein and 
compromised liver function. They may giye rise to res- 
piratory depression in these patients for whom assisted 
ventilation using a facemask or tracheal intubation may be 
required; both these methods should be avoided in patients 
with epidermolysis bullosa dystrophica. l 

I am unable to comment on the statement that there is 
no evidence of any association between EBD and porphy- 
ria. Nevertheless there always remains a degree of uncer- 
tainty in reaching a differential diagnosis and therefore 
unnecessary risks appear to be undesirable. 


Ziekenhuis St. Joannes de Deo, 
Velserstraat 19, 
2023 EA Haarlem, The Netherlands 


R. HAGEN 


Anaesthesia for carbon dioxide laser laryngeal surgery in infants 


The paper by Hunton and Oswal (Anaesthesia 1988; 43: 
394-6) describes a new paediatric metal tracheal tube which 
provides another method of anaesthesia which reduces or 
eliminates the risk of fire. However, we disagree that plastic 
materials such as nasogastric tubes must never be used in a 
patient undergoing carbon dioxide laser surgery.! 

Tracheal intubation severely restricts surgical access 
during laser surgery for laryngeal papillomatosis in children 
because the posterior larynx and subglottic region is ob- 
scured by the presence of a tracheal tube. They describe a 
technique of initial tracheal intubation with the Oswal- 
Hunton tube followed by extubation and venturi injector 
ventilation through a modified operating laryngoscope. 

Our own experience includes over 60 anaesthetics given 
for laser surgery in small children (age range: 1.8—6.5 years). 
In all cases we have used a technique of pharyngeal insuf- 
flation of gases with spontaneous breathing. Induction of 
anaesthesia with halothane in oxygen, and establishment of 
intravenous access, is followed by laryngoscopy and the 
larynx is sprayed with a metered 10% lignocaine spray up 
to a maximum dose of 3 mg/kg. A 14-gauge suction cath- 
eter with extra holes cut in the distal end is then passed 
through the nose to lie in the nasopharynx. Oxygen at a 
flow rate of 4-6 litres/minute and 3—4% halothane are insuf- 
flated through the catheter for the maintenance of an- 


aesthesia. Great care is taken to ensure that the catheter 
remains in the nasopharynx and does not encroach on the 
surgical field. Routine monitoring consists of electrocardio- 
graphy, noninvasive blood pressure measurement, a pre- 
cordial stethoscope and pulse oximetry. 

This is a simple technique and provides excellent operat- 
ing conditions since the larynx is not obscured by the pres- 
ence of a tracheal tube. Laryngeal trauma is minimised and 
oedema formation may be reduced. Constant vigilance is 
required to ensure the airway remains patent. Suprasternal 
recession and thoraco-abdominal paradox are observed 
during spontaneus breathing in patients with severe airways 
obstruction. Pulsus paradoxus is also detectable by palpa- 
tion at the radial pulse. We attach considerable importance 
to these simple physical signs and, if present, they can be 
improved by prompt removal of the obstructing lesions 
with the laser. 

As Oswal and Hunton point out no single method of 
anaesthesia is suitable for every patient. However, their an- 
aesthetic technique seems unnecessarily complicated and 
may be traumatic. They discuss the hazards of venturi in- 
jector ventilation although they do not mention the possible 
risk of ‘seeding’ of papillomata into the trachea and 
bronchial tree when using this method.? Our technique of 
pharyngeal insufflation through a plastic suction catheter 


during spontaneous respiration has proved to be simple and 
safe and does not involve instrumentation of the larynx 
with its associated risk of trauma. 


P.M. SPARGO 
M.S. NIELSEN 


Southampton General Hospital, 
Southampton SO9 4X Y 
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Detection of oesophageal intubation: the cola complication 


Dr Wee, ir his excellent report! on the oesophageal de- 
tector device, cites Birmingham et al.? who maintain, that 
the diagnosis of oesophageal intubation can be reliably 
made in the absence of carbon dioxide in exhaled gas. How- 
ever, there are several potential causes of delay in the detec- 
tion of inadvertent oesophageal intubation when carbon 
dioxide analysers are used. The capnograph gives a false 
positive reading if carbon dioxide is present in the stomach. 
Dr Wee mentions one possible source of carbon dioxide in 
the stomach: the byproduct of prophylactic magnesium tri- 
silicate or sodium bicarbonate which has reacted with gas- 
tric acid. This problem has not been reported to date. How- 
ever, carbon dioxide may be forced into the stomach in 
substantial amounts during manual ventilation before in- 
tubation. After intubation and inadvertent oesophageal 
tube placement, the resulting carbon dioxide pattern may 
then resemble the tracing from a correctly placed tube. This 
phenomenon has been demonstrated experimentally and 
encountered clinically.*'* 

Carbon dioxide may also be present in the stomach of 
nonfasted patients who present for emergency surgery. We 
recently anaesthetised a young boy for appendicectomy. 
The child was pre-oxygenated but the lungs were not 
ventilated manually before intubation, in accordance with 
our standard rapid sequence intubation. After intubation, 
inadvertent oesophageal intubation was readily evident on 
auscultation of the lungs and epigastrium. Repeat laryngo- 
scopy showed that the tube was in the oesophagus. The 
carbon dioxide analyser showed a pattern compatible with 
correct tracheal intubation for the first few breaths. The tube 
was uneventfully replaced into the trachea. The boy’s mother 
reported, on close questioning, that he had drunk a quantity 
of a carbonated beverage, before hospital admission. 

We thought that this might be the origin of the carbon 


dioxide detected in the stomach. We tested our hypothesis 
in vitro by manual ventilation of a 2.5 litre reservoir bag 
(representing the stomach) into which we had poured 500 
ml of a popular soft drink. The contents were gradually 
warmed to.37°C in a waterbath. We recorded maximum 
end-tidal carbon dioxide pressures of 28 mmHg. Similar re- 
sults could be obtained using a variety of soft drinks. 

Previously ingested carbonated beverages may have an 
effect on end-tidal carbon dioxide level after inadvertent 
oesophageal tube placement. In countries where soda pop 
drinking is endemic, evaluation before operation should 
include assessment of what we would like to call the cola 
complication. Continued observation of the capnograph 
after intubation and utilisation of a simple method such as 
the oesophageal detector device! will avoid this pitfall. 
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Breathing bag refilling 


Placement of the tracheal tube in the oesophagus instead 
of the trachea can result, if undiagnosed, in a catastrophic 
outcome. Wee has recently described an oesophageal de- 
tector device for the detection of oesophageal intubation.’ 
The present report utilises refilling of the breathing bag 
during manual ventilation as another simple method to dis- 
tinguish oesophageal from tracheal intubation. 

Ten healthy young patients undergoing elective surgery 
were investigated. Anaesthesia was induced with thio- 
pentone and suxamethonium in all patients. The trachea 
was intubated under direct vision after oxygenation and 
the tube cuff was inflated to prevent air leak. The patients’ 
lungs were ventilated with 100% oxygen. The pop-off valve 
of the anaesthesia system was then closed and the breathing 
bag filled with oxygen. The oxygen flow from the an- 
aesthesia machine was shut off. A squeeze of the breathing 
bag by hand resulted in bilateral chest movement as shown 
by chest auscultation, and was followed by exhalation and 
rapid bag refilling. Adequate chest inflation could be re- 
peated 3-5 times, despite the continued interruption of the 
fresh gas flow. 

The oesophagus was then intubated with a tracheal tube 
of the same size as that used for tracheal intubation, and 


its cuff was inflated with 5 ml air. The anaesthesia system 
was then connected to the oesophageal tube. Repeating the 
same test as described during tracheal intubation showed 
that bag squeeze did not inflate the chest and was not fol- 
lowed in any of the patients by any significant bag refilling. 

Repeated filling and emptying of the stomach during oes- 
ophageal intubation, leading to inflation and deflation of 
the breathing bag, may occasionally occur and can be mis- 
taken for pulmonary ventilation.? However, our report 
shows that refilling of the bag during oesophageal ventila- 
tion was not significant in any of the patients and could not 
be repeated if no fresh gas flow was added during testing. 
In contrast, tracheal ventilation was followed by rapid refill- 
ing of the breathing bag during exhalation, and hence chest 
inflation could be repeated despite the continued inter- 
ruption of the fresh gas supply. The test can be used as an 
additional method of assessing tube position after at- 
tempted tracheal intubation. 


American University of Beirut, A. BARAKA 
Beirut, H. TABAKIAN 
Lebanon A. IDRISS 
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An orotracheal tube with laryngeal hooks 


Inadvertent bronchial intubation may be avoided more 
easily and cheaply than by recourse to laryngeal hooks (An- 
aesthesia 1988; 43: 803). The length of the airway from the 
teeth to the midpoint of the trachea (between cords and 
carina) correlates well with the crown-heel length in pati- 
ents of all ages from infancy to adulthood,!:? and is more 
accurate than estimates based on age and weight, which 
may vary considerably between patients of the same height. 
The patient’s height is seldom recorded outside paediatric 
anaesthetic practice, which is unfortunate since the length 
of an orotracheal tube may be calculated from the easily 
memorised equation: 


Height of patient (cm) 
Length of tube (cm) = ——————————_—_- + § cm 


10 


I usually add one or two centimetres for nasotracheal 
tubes. 
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Propofol and the colour green 


There are recent case reports of green urine associated with 
infusions of propofol,':? so we describe a case of green 
discoloration of hair which was possibly associated with a 
propofol anaesthetic. 

A 42-year-old female presented for dilatation and curet- 
tage. Her general health was good and she took no medica- 
tion other than vitamin C tablets. Some 4 years earlier she 
had suffered a severe attack of infective hepatitis, but this 
had eventually fully resolved. 

Premedication was with atropine 0.6 mg and prochlorper- 
azine 15 mg orally. Anaesthesia was achieved with propofol 
140 mg after fentanyl 50 ug. Maintenance thereafter was 
with N,O and 25% O,. The procedure was uneventful and 
total time for anaesthesia was only 4 minutes. The patient 
was discharged home. 

Approximately 48 hours later the patient began to notice 
her hair was turning green. She had done nothing out of 
the ordinary in the period after her anaesthetic and had not 
applied anything to her hair other than her usual shampoo. 
She became increasingly distressed at her appearance and 
finally went to her hairdresser to have most of her 
shoulder-length hair cut off. She then contacted the an- 
aesthetic department. 

On examination her head and pubic hair did indeed have 
an unnatural appearance, not of a !awn green, but a brassy 
colour with a slight green tint covering the entire length of 
the hair shafts. Her hair was silvery-blonde before opera- 
tion; an appearance which had been achieved some 2 
months earlier by ‘highlights’ to her normally light brown 
hair. 

Initial investigations revealed normal urea and elec- 
trolytes and liver function tests. A small single sample of 
hair was then examined using X ray micro-analysis with a 
transmission electron microscopy machine. This technique 
did not detect copper (the usual cause of green hair) in the 
hair’s cuticle. Further investigation using X ray fluoresc- 
ence showed the concentration of copper in the patient’s 
hair to be 28 (SE 6) ppm (normal range 11-32 ppm) com- 


pared to 17 (SE 8) ppm in a normal control and 8 (SE 12) 
ppm in normal hair that had previously been ‘highlighted’. 
Previous reports of copper-induced green hair have reported 
levels of 2750 ppm.? 

The patient’s hair is gradually returning to its former 
appearance after 3 months. 

Previous cases of green hair have almost always resulted 
from contact with high levels of copper, such as in stagnant 
water from copper pipes in domestic plumbing.? Copper 
does not appear to be the cause in this case and we have 
been unable to prove the role of any other agent. The only 
point of note in the history is the administration of 
propofol. This agent can cause green discoloration of 
urine through phenolic metabolites ':? and it may be that a 
similar discoloration can occur with hair, possibly from 
metabolites excreted through sebaceous glands. It is also 
worth noting that this patient will probably have been at 
an increased risk of hair discoloration from whatever cause, 
because of the damage to hair that highlighting causes. 

We wish to acknowledge the technical assistance of Dr 
D.N. Slater, Consultant Histopathologist, Rotherham Dis- 
trict General Hospital and Mr D.W. Thomas, Swansea /n 
Vivo Analysis Research Group. 


C.C. CALLANDER 
J.S. THOMAS 
C.J. EVANS 
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Availability of past anaesthetic records 


The inspection of a patient’s previous anaesthetic records 
is an important and often informative part of any pre-oper- 
ative assessment. All too often these records are missing, 
incomplete, or filed incorrectly. Examining the medical 
notes of 70 patients who presented for further anaesthesia 
it was apparent that a significant proportion had in- 
complete anaesthetic records. 

All the past anaesthetic records could be accounted for 
in 55 of the patients’ notes examined. However, of these, 
eight patients’ records were inappropriately filed, generally 
loose in a pocket in the back of the notes along with the 
nursing Kardex, fluid and drug charts. Of more concern 
were the 15 patients whose past anaesthetic records were 
either absent or incomplete. Several of these patients had 
problems in which a previous anaesthetic record would 
have been helpful. These included a patient with a ven- 
tricular septal defect, another with a corrected coarctation 
of the aorta, a potentially difficult intubation and a patient 


who gave a history of unspecified problems during the re- 
covery from a previous anaesthetic. 

It is clear we need to educate the ward staff concerned as 
to the significance and importance of our records. Opera- 
tion notes were invariably filed correctly. An anaesthetic 
chart with integrated sections for consent, operation note 
and anaesthetic record did not prevent some of the charts 
from going missing. Possibly a dedicated anaesthetic section 
in the patient’s medical notes, as suggested recently’ may 
be one answer to this problem. 
Royal Victoria Infirmary, ILH. SHAW 
Newcastle upon Tyne NEI 4LP 
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The Museum and Library at 9 Bedford Square 


Many members have visited 9 Bedford Square since the 
Association took over the building nearly 3 years ago, 
either to attend one of the very successful seminars or sym- 
posia originated by the Immediate Past President, Professor 
M. Rosen, or for other reasons. 

The house is open during working hours from Monday 
to Friday to members and visiting anaesthetists who may 
wish to sit for a while in its elegant drawing-room, talk to 
the staff or meet the Honorary Officers or other friends. 
They may also wish to pay a worthwhile visit to the 
Museum and the Library. 

The British Oxygen Company Museum and the British 
Journal of Anaesthesia Library are developing steadily 
under the care of the ICI Archivist Dr A. Eccles. Many 
items have been added to the original Charles King collec- 
tion of historic apparatus over the past 2 years and, al- 
though the space allocated to the Museum is generous, it 
is manifestly impossible to display the whole collection to- 


gether at any one time. A policy of mounting changing 
exhibits on chosen topics has been adopted. The original 
exhibit on obstetric anaesthesia and analgesia has now been 
replaced by one commemorating the centenary of the birth 
of Sir Ivan Magill. 

The Library does not attempt to compete with the major 
medical libraries but is specialising in historical and archival 
material based on the Bryn Thomas Collection of Historic 
Books. The major current English language anaesthetic 
journals and the British general medical journals are, how- 
ever, taken and available for study. 


Honorary Archivist, T.B. BOULTON 
Association of Anaesthetists of Great Britain 

and Ireland, 
9 Bedford Square, 


London WIB 3RA 


Uncomplicated accidental early tourniquet deflation 
during intravenous regional anaesthesia with prilocaine 


Prilocaine is strongly recommended as the local an- 
aesthetic of choice for intravenous regional anaesthesia 
(IVRA) on the grounds of safety when compared to other 
local anaesthetics.1—> A recent experience of ours lends sup- 
port to this. 

IVRA with prilocaine was selected as anaesthetic for a 
75-kg, 60-year-old male with liver failure, due to undergo 
release of Dupuytren’s contracture of the right hand. Sixty 
mi 0.5% prilocaine (4 mg/kg) were injected over 2 minutes, 
using a conventional technique employing an automatic 
double cuffed tourniquet, and with ECG and automatic 
blood pressure monitoring. One minute later the proximal 
cuff was deflated after it was falsely thought that the distal 
cuff had been inflated. There were no changes in conscious 
level, orientation, blood pressure or ECG in the ensuing 
minutes despite the immediate bolus of prilocaine into the 
circulation. The patient continued to converse normally. 
Questioned later, he had not noted any abnormal symp- 
toms and was unaware of the event. 

This case highlights once again the vulnerability of 
IVRA to faults in technique,!* but the most important 


feature is the inadvertent but welcome reassurance of the 
margin of safety for prilocaine as agent of choice for 
IVRA. This is in direct contrast to the known toxicity of 
lignocaine * and bupivacaine °~* after both timed and pre- 
mature cuff release. 


Princess Margaret Hospital, D.A. ROBINSON 
Swindon SNI 4JU K.I. SHIMMINGS 
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Facemask hazard 


Certain types of neoprene antistatic facemasks have an en- 
circling, strengthening malleable heavy-gauge metal wire. 
This can protrude through the fabric of the mask. possibly 
as a fault of design or manufacture, or because of damage 
while in use. We found a newish mask, from the inner sur- 
face of which an end of the metal wire was sticking out 0.5 
cm (Fig. 1). The cause in this case is uncertain. There was 
the potential to injure a patient if it were used: we should 
always inspect the inside of facemasks as part of our pre- 
anaesthetic equipment check. 

We have notified the manufacturer and the Department 
of Health of our discovery, and of the potential hazard. 


Whiston Hospital, H.L. GORDON 
Prescot, LE 
Merseyside L35 SDR 





Fig. 1. The inside of the mask clearly showing the protruding wire. 


Occasional paediatric resuscitation: misuse of equipment 


The inexperience of medical and nursing staff in resuscita- 
tion procedures has been studied and reported before.!:? 
Recently I attended the resuscitation of a 2-year-old boy in 
an accident and emergency department which admits chil- 
dren occasionally. On my arrival, I found a junior member 
of the medical staff attempting to inflate the child’s lungs 
with the apparatus assembled as shown (Fig. 1). There is 
considerable ingenuity involved in the connexion of the 
reservoir bag to the cuff of the BOC mask, but it is likely 
that W.W. Mapleson would not recommend the efficiency 
of the arrangement as a breathing system! 





The paediatric resuscitation trolley now carries a photo- 
graph of the apparatus correctly assembled (Fig. 2); per- 





Fig. 2. 


haps wherever equipment may occasionally be used by 
personnel unfamiliar with it, a photograph of its correct 
assembly could be displayed. This would, of course, 
supplement rather than replace efforts to improve training. 
Atkinson Morley’s Hospital, A.G.P. LAXTON 
London SW19 
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An alternative to sedation during regional anaesthesia 


Dr Allen (Anaesthesia 1988; 43: 426) describes the use of 
personal stereo cassette players for patients undergoing sur- 
gery under regional anaesthesia. The use of audiovisual 
methods to allay patients’ anxiety is most worthwhile and 
effective, as his use of the stereo radio demonstrates. 

We utilise a video player recorder in our unit (purchased 
for use during eye surgery) to show children’s cartoons to 
small patients in the induction room. This is particularly 
effective even if the sound is rather loud to the adult ears. 
The video is switched off once induction is complete. 

Adult patients under epidural, spinal or other regional 
anaesthesia have a choice of radio, taped music or television 
‘by request. Transurethral resection patients often listen to 
Handel’s Water Music. One elderly woman about to undergo 
a total hip replacement regretted that she would miss her 
favourite midday show on television. She need not have 


worried for she watched the whole programme with head 
phones so as not to disturb the surgeon, whilst her hip 
joint was replaced under spinal anaesthesia. Cricket fans 
watch test matches! 

It is rare for our patients to request pharmacological 
anxiolysis or sedation. Our only regret is that our television, 
radio, cassette players which are also used for patients in 
intensive care, are black and white and now 10 years old. 
These days patients ask for colour television. 


Armidale and New England Hospital, G.B.H. Lewis 
PO Box 241, l 

Armidale 2350, 

New South Wales, 


Australia 
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mellitus. Faas FH, DANG AQ et al. Metabolism 1988; 37: 711. 
Effects of arginine vasopressin on cerebral microvascular pressure. 
Faraci FM, MayHaN WG et al. American Journal of 

Physiology 1988; 255 (No. 1 Part 2): H70. 

Adrenocortical hormone status affects responses to dopamine 
receptor agonists. FAUNT JE, Crocker AD. European Journal 
of Pharmacology 1988; 152: 255. 

Clinical applications of insulin receptor studies—diabetes and 
states of glucose intolerance. FINK RI, FREIDENBERG G. In: 
KHAN CR, HARRISON LC, eds. Insulin receptors, Part B: clinical 
assessment, biological responses, and comparison to the AGF-] 
receptors. New York: Alan R. Liss, 1988: 75. 

The contribution of hypoxia to postischemic renal dysfunction. 
GALAT JA, Rosinson AV, Ruopes RS. Surgery 1988; 104: 257. 


Mechanism of alpha 2-adrenoceptor agonist-induced diuresis. 


GELLAI M, Epwarps RM. American Journal of Physiology 
1988; 255 (No. 2 Part 2): F317. 

Role of atrial natriuretic factor, cyclic GMP and the renin- 
aldosterone system in acute volume regulation of healthy 
human subjects. GERBES AL, ARENDT RM et al. European 
Journal of Clinical Investigation 1988; 18: 425. 

The natriuretic response to hydromineral imbalance. GRUBER KA. 
Hypertension 1987; 10 (No. 5 Part 2): 1-48. 

Histamine in carcinoid syndrome. GUSTAFSEN J, Borespy S, MAN 
WK. Agents and Actions 1988; 25: 1. 

Hypovolemic stimuli and vasopressin secretion in man. HAMMER 
M, OLGAARD K et al. Acta Endocrinologica 1988; 118: 465. 

Human corticotropin-releasing factor plus lysine vasopressin test 
during glucocorticoid therapy. HASHIMOTO K, SUEMARU S et al. 
Journal of Clinical Investigation 1988; 82: 13. 

Corticotropin-releasing factor reverses the effect of pentobarbital 
through a beta-noradrenergic mechanism in rats. Imaxi T, 
SHIBASAKI T et al. Life Sciences 1988; 43: 813. 

The motor effects of bromocriptine—a review. JacKSON DM, 
JENKINS OF, Ross SB. Psychopharmacology 1988; 95: 433. 

Central interactions between aldosterone and vasopressin on 
cardiovascular system. JANIAK P, Bropy MJ. American Journal 
of Physiology 1988; 255 (No. 1 Part 2): R166. 

Factors involved in the regulation of adrenocorticotropic 
hormone/beta-lipotropic hormone. Jones MT, GILLHAM B. 
Physiological Reviews 1988; 68: 743. 

Molecular events in expression of vasopressin and oxytocin and 
their cognate receptors. RICHTER D. American Journal of 
Physiology 1988; 235 (No. 2 Part 2): H207. 

Fetal atrial natriuretic factor and arginine vasopressin responses 
to hyperosmolality and hypervolemia. Ross MG, Ervin MG ef 
al. Pediatric Research 1988; 24: 318. 

Catecholamine binding and concentrations in acute phase plasma 
after surgery. SAGER G, TROVIK T et al. Scandinavian Journal of 
Clinical and Laboratory Investigation 1988; 48: 419. 

In search of a second messenger for insulin. SALTEL AR, 
CUATRECASAS P. American Journal of Physiology 1988; 255 (No. 
l Part 1): Cl. 

Cardiorespiratory responses to HCI vs lactic acid infusion. SHIRER 


HW, ERICHSEN DF, Orr JA. Journal of Applied Physiology 
1988; 65: 534. 

Intraoperative ketoacidoisis and malnutrition. Sorisky A, 
DEVLIN JT. Annals of Internal Medicine 1988; 109: 337. 

Corticotropin-releasing hormone. TAYLOR AL, FISHMAN LM. New 
England Journal of Medicine 1988; 319: 213. 

Muscle adenosine 5-triphosphate and creatine phosphate concentra- 
tions in relation to nutritional status and sepsis in man. 
TRESADERN JC, THRELFALL CJ et al. Clinical Science 1988; 75: 
AEN 

Direct cardiac effects of vasopressin: role of Vl- and V2- 
vasopressinergic receptors. WALKER BR, CHILDS ME, ADAMS 
EM. American Journal of Physiology 1988; 255 (No. 2 Part 2): 
H261. 


Treatment and medication 


Effect of a new long-acting somatostatin analogue (SMS 201-995) 
on glycemic and hormonal profiles in insulin-treated type H 


diabetic patients. CANDRINA R, GrusTINA G. Journal of 


Endocrinological Investigation 1988; 11: 501. 

Insulin treatment of the insulin-dependent diabetic patient 
undergoing minor surgery. Continuous IV infusion compared 
with subcutaneous administration. CHRISTIANSEN CL, SCHUR- 
IZEK BA et al. Anaesthesia 1988; 43: 533. 

Diabetes mellitus and anaesthesia. A survey of the peri-operative 
management of the patient with diabetes mellitus. DUNNET JM, 
HOLMAN RR et al. Anaesthesia 1988; 43: 538. 

Diabetes and anaesthesia—slow progress? HALL GM, DESBOROUGH 
JP. Anaesthesia 1988; 43: 531. 

Therapeutic applications of bromocriptine in endocrine and 
neurological diseases. HO KY, THORNER MO. Drugs 1988; 36: 67. 

Improved metabolic control in insulin-dependent diabetes mellitus 
with insulin and tolazamide. KABADI UM, BIRKENHOLZ MR. 
Archives of Internal Medicine 1988; 148: 1745. 

Atrial natriuretic peptide administered as intravenous infusion or 
bolus injection to patients with liver cirrhosis and ascites. 
PETRILLO A, SCHERRER U ef al. Journal of Cardiovascular 
Pharmacology 1988; 11 (Suppl. 2): 279. 

Application of prazosin is associated with an increase of insulin 
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sensitivity in obese patients with hypertension. POLLARE T, 
LITHELL H et al. Diabetologia 1988; 31: 415. 

Effects of antihypertensive therapy on kidney function in diabetic 
patients. SCHERSTEN B. Drugs 1988; 35 (Suppl. 5): 59. 

Immunosuppression with azathioprine and prednisone in recent- 
onset insulin-dependent diabetes mellitus. SILVERSTEIN J, 
MACLAREN N et al. New England Journal of Medicine 1988; 319: 
599. 


Pain 
Treatment and medication 


A double-blind comparison between epidural morphine and 
epidural clonidine in patients with chronic noncancer pain. 
GLYNN C, Dawson D, SANDERS R. Pain 1988; 34: 123. 

Assessment of the analgesic efficacy of nefopam hydrochloride 
after upper abdominal surgery—a study using patient controlled 
analgesia. MCLINTOCK TTC, KENNY GNC et al. British Journal 
of Surgery 1988; 75: 779. 

Difference in analgesia following epidural blockade in patients 
with postoperative or chronic low back pain. Ras PP, KNARR D 
et al. Pain 1988; 34: 21. 

Transcutaneous electrical nerve stimulation for pain relief 
following inguinal hernia repair. A controlled trial. SMEDLEY F, 
Tause M, WasTELL C. European Surgical Research 1988; 20: 
233. 


Other 


Physiology 


Pharmacology of the sphincter of Oddi. STARITZ M. Endoscopy 
1988; 20 (Suppl. 1): 171. 

Physiology of the human sphincter of Oddi. Torso. A. 
Endoscopy 1988; 20 (Suppl. 1): 166. 


Treatment and medication 


Current management of malignant hypercalcaemia. STEVENSON 
JC. Drugs 1988; 36: 229. 
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Obituaries 


Al-Azawi, Sabah Abdul Salam, MB, ChB, FFARCSI, DA, formerly Consultant Anaesthetist, Lister Hospital, Stevenage. Qualified from 


University of Baghdad in 1967. 


Bannatyne, Benjamin Neeve Peach, MB, ChB, FFARCS, DA, formerly General Practitioner in Ayr. Qualified from Glasgow University in 


1935. 


Farman, John Vernon, MB, BS, FFARCS, formerly Consultant Ansesthetist, Intensive Care Unit, Addenbrookes Hospital, Cambridge. 


Qualified from University College Hospital in 1954. 


Forrest, Thomas, MB, ChB, FFARCS, formerly Consultant Anaesthetist, South Sefton HA. Qualified from Glasgow University in 1953. 
Gray, Angus James, MRCS, LRCP, FFARCS, formerly Honorary Consultant Anaesthetist, Preston and District Group Hospitals. Qualified 


from Cambridge and St Barts in 1943. 


Johnston, James, MC, TD, MB, ChB, FFARCS, DA, formerly Consultant Anaesthetist to Sheffield Health Authority. Qualified from 


Edinburgh University Medical School in 1940. 


Norlander, Olof, MD, FFARCS, formerly Professor of Anaesthesia, University of Stockholm. 
O’Neill, Maurice Brendan, MB, ChB, MD, FFARCS. Late Major RAMC. Qualified from University of Edinburgh in 1936, 
Parry, John Wynne Lloyd, BSc, DM, FFARCS, TD, formerly Consultant Anaesthetist to Grampian Health Board. Qualified from Univer- 


sity College Hospital in 1955, 


Shanks, Jilian Ruth, MB, ChB, formerly Senior Registrar in Anaesthetics in the South East Thames region. Qualified from Otago Medical 


School in 1972. 


Willis, Gertrude Aphra, MB, ChB, FFARCS. Qualified from Otago Medical School in 1935. 


Wilson, Kathryn 
London. Qualified from Trinity College, Dublin in 1956. 


Margaret, MB, ChB, BAO, FFARCS, DA, formerly Consultant Anaesthetist to St James’s Hospital, Balham, South 


International congress calendar 


1989 


13-14 January. London. Winter Scientific Meeting, Association of 
Anaesthetists of Great Britain and Ireland. 

Information: The Honorary Secretary, Association of An- 
aesthetists of Great Britain and Ireland, 9 Bedford Square, 
London WCIA 3RA. 

14-21 January. Puerto Vallarta, Mexico. 7th Annual Symposium of 
the Mount Sinai Medical Center on Clinical Update in An- 
esthesiology. 

Information: Helen Phillips, Mount Sinai Medical Center, 1 Gus- 
tave L. Levy Place, Box 1010, New York, NY 10029, USA. 

21-24 March. Brussels. Ninth International Symposium on Intensive 
Care and Emergency Medicine. 

Information: Dr J.-L. Vincent, Department of Intensive Care, 
Erasme University Hospital, Route de Lennik 808, B 1050, Brus- 
sels, Belgium. 

28-31 March. Nicosia, Cyprus. 81h Congress of the Greek Society 
of Anaesthesiologists. 

Information: 8th Congress of Anaesthesiology, Greek Society of 
Anaesthesiologists, 34 Dragoumi Street, 115 28 Athens, Greece. 

13-15 April. Yamaguchi City, Japan. Annual Meeting of the Japan 
Society of Anaesthesiology. 

Information: Dr M. Fujita, SF TY Building, 18-1] Hongo 
Chome 3, Bunkyo-Ku, Tokyo 113, Japan. 

7-12 May. Melbourne, Australia, Faculty of Anaesthetists and the 
Royal Australasian College of Surgeons Annual General Meeting. 
Information: Administrative Officer, Faculty of Anaesthetists, 
RACS, Spring Street, Melbourne, Victoria 3000. 

11-14 May. Rotterdam. Second European Congress of Paediatric 
Anaesthesia. 

Information: Mrs J.F. Aukes-Jager, Sophia Children’s Hospital, 
Department of Paediatric Anaesthesia, Gordelweg 160, NL-3038 
GE, Rotterdam. 

17-19 May. Lisbon. VIII Annual Meeting of the European Society 
of Regional Anaesthesia. 

Information: Dr E. Lopes Soares, Rua Cidade de Cadiz 14, 1500 
Lisboa. 

26-27 May. Cottbus. IHI Bilaterales Anaesth. Schwesternsymposium 
DDRICSSR. 

Information: Dr K.-H. Pickart, Karowerstr. 11, DDR-1115 
Berlin-Buch, DDR. 
9-13 June. Ottawa. Joint Meeting of the Canadian Anaesthetists’ 


Society with the Association of Anaesthetists of Great Britain and 
Ireland. 
Information: The Honorary Secretary, Association of An- 
aesthetists of Great Britain and Ireland, 9 Bedford Square, 
London WCIB 3RA. 

26-30 Jane. Copenhagen. 20th Scandinavian Congress. 
Information: Professor S.H. Johansen, Herlev Hospital, DK 
2730, Herlev, Denmark. 

13-15 July. London. Refresher Course and Scientific Meeting of 
European Academy of Anaesthesiologists. 
Information: The Honorary Secretary, Association of An- 
aesthetists of Great Britain and Ireland, 9 Bedford Square, 
London WCIB 3RA. 

12-16 August. Christchurch. Combined Meeting of New Zealand 
Society with the Australian Society of Anaesthetists. 
Information: Secretariat, ASA NZ Society of Anaesthetists, PO 
Box 600, Edgecliffe, NSW 2027, Australia. 

23-25 August. Oulu, Finland. Scandinavian Meeting of the Euro- 
pean Society of Regional Anaesthesia. 
Information: Secretariat, Scandinavian ESRA, Department of 
Anaesthesia, University of Oulu, SF 90220 Oulu, Finland. 

1-4 September. Tunisia. 3rd Pan Arab Congress of Anaesthesia and 
Intensive Care. 
Information: Dr Jamal Al-Shanableh, PO Box 15404, Marka- 
Amman, Jordan. 

3-8 September. Kyoto, Japan. Fifth World Congress on Intensive 
and Critical Care Medicine. 
Information: The Fifth World Congress on Intensive and Critical 
Care Medicine, c/o Japan Convention Services Inc., Nippon 
Press Center Building, 2-2-1 Wechisaiwai-cho, Chiyoda-ku, 
Tokyo 100, Japan. 

10-14 September. Freiburg. 8th Congress of European Society of 
Pneumology. 
Information: Professor Dr med. H. Matthys, Arztlicher Direktor, 
Abteilung Pneumologie, Robert-Koch-Klinik, Universitat, D 
7800 Freiburg, West Germany. 

10-15 September. Hong Kong. 6th World Congress on Emergency 
and Disaster Medicine. 
Information: Dr M. Moles, c/o Meeting Planners, 701 Tung Wai 
Comm Bldg, 109 Gloucester Road, Wanchai, Hong Kong. 

12-16 September. Austria. International Conference on Anaesthesia, 
Intensive Care and Emergency Medicine. 
Information: Professor Dr J.M. Hackl, University Klinik fur An- 


aesthesie und Allg. Intensivmedizin, Ahichstr. 35, A-6020, In- 
nsbruck, Austria. 

13-15 September. Swansea. Linkman Conference and Annual Meet- 
ing of the Association of Anaesthetists of Great Britain and Ire- 
land. 

Information; Honorary Secretary, Association of Anaesthetists 
of Great Hritain and Ireland, 9 Bedford Square, London WCIB 
3RA. 

14-15 September. Osaka, Japan. 4th International Symposium of 
Endocrinology in Anaesthesia and Surgery. 

Information: Department of Anesthesiology, University of Hiros- 
aki, Schocl of Medicine, 5 Zaifu-cho, Hirosaki, Aomori-ken, 
036 Japan. 

17-19 September. Beijing. [st International Symposium on Emer- 
gency Medicine. 

Information: Dr M. Moles, c/o Meeting Planners, 701 Tung Wai 
Comm Bldg, 109 Gloucester Road, Wanchai, Hong Kong. 

18-22 September. London. 9th Congress of the Federation Interna- 
tionale de Medecine Manuelle. 

Information: Conference Associates FIMM, 27A Medway 
Street, London, SW1P 2BD. 

19-22 September. Tel Aviv. 15th International Congress of the Israel 
Society of Anesthesiologists. 

Information: Anesthesiologists 1989, PO Box 50006, Tel Aviv 
61500, Israel. 

27-30 September. Warsaw. Joint Meeting between Association of 
Paediatric Anaesthetists of Great Britain and Ireland and Polish 
Society. 

Information: Dr J. Kacki, ul Kasprzaka 17A, 01-211 Warsaw, 
Poland. 

4-7 October. Tunis. Third Pan Arab Congress on Anaesthesia and 
Intensive Care. 

Information: Secretary, PO Box 15404, Marka, Amman, Jordan. 

14-18 October. New Orleans. American Society of Anesthesiologists 
Annual Meeting. 

Information: Executive Secretary, 515 Busse Highway, Park 
Ridge, IL 60068, USA. 

18-20 October. Barcelona. 71th Congress of Chronical Roncopathy. 
Information: BRP, Edificio Layetana C-Pau Claris, 138, 08009, 
Barcelona, Spain. 

26-28 October. Berlin. 3rd International Steglitz Symposium on Cli- 
nical aspects of O, transport and tissue oxygenation. 

Information: M. Specht, Klinik fur Anaesthesiologie und oper- 
ative Intensivmedizin, Klinikum Steglitz FU-Berlin, Hinden- 
burgdamm 30, D-1000 Berlin 45. 

18-22 October. Tokyo and Kyoto. 6th World Congress for Bron- 
chology. 

Information: Dr M. Niitsuma, Secretary General, 6th World Con- 
gress for Bronchology, Department of Surgery, Tokyo Medical 
College, 6-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan. 

11-17 November. River Rhine. International Symposium to com- 
memorate ‘69 years of surfactant research’. 
information: Professor B. Lachmann, Department of An- 
esthesiology. Erasmus University, PO Box 1738, 3000 DR Rot- 
terdam, The Netherlands. 

28 November-I December. Manila. 6th ASEAN Congress of An- 
aesthesiologists. 

Information: PO Box 4486, Manila, Philippines. 


1990 


24-26 February. New Orleans. Mardi Gras Anaesthetic Course. 
Information: Alan Grogono, Tulane University Medical Center, 
1430 Tulane Avenue, New Orleans, Louisiana 70112, USA. 

10-14 March. Honolulu. 64th Congress of the International An- 
aesthesia Research Society. 

Information: Emerson A. Moffitt, IARS, 3645 Warrendsville 
Center Road, Cleveland, Ohio 44122, USA. 

13-19 May. Wellington, New Zealand. Faculty of Anaesthetics and 
the Royal Australasian College of Surgeons Annual General Meet- 
ing. 
information: Administrative Officer, Faculty of Anaesthetists, 
RACS, Spring Street, Melbourne, Victoria 3000. 

15-19 June. Vancouver. 47th Annual Meeting of the Canadian An- 
aesthetists’ Society. 
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Information: Ms Ann Andrews, CAS 187, Gerrard St. E, 
Toronto, Ontario M5A 2E5, Canada. 

9-15 September. Warsaw. VIIth European Congress of An- 
aesthesiologie. 
Information: The Organising Committee, VIIth European Con- 
gress of Anaesthesiology, c/o The Polish Society of An- 
aesthesiology and Intensive Therapy, ul. Kasprzaka 17a, 01-211 
Warsaw, Poland. 

23-28 September. Seoul. 8th Asian/Australasian Congress of An- 
aesthesia. 
Information: Department of Anesthesiology, Seoul National Uni- 
versity Hospital, 28 Yungun-Dong, Chongro-Ku, Seoul 110. 

26-28 September. Manchester. Linkman Conference and Annual 
Scientific Meeting and Exhibition. 
Information: The Honorary Secretary, Association of An- 
aesthetists of Great Britain and Ireland, 9 Bedford Square, 
London WCIB 3RA. 

19-23 October. Las Vegas. American Society of Anesthestologisis 
Annual Meeting. 
Information: Executive Secretary, ASA, 515 Busse Highway, 
Park Ridge, IL 60068, USA. 

5-10 November. Sao Paulo. 36th Brazilian Congress of An- 
esthesiology. 
Information: Dr R. Mathias, Rua Caiubi 666, Sao Paulo, Brasil 
05010. 

5-9 December, San Juan. 75th Caribbean Symposium in Anaesthesia 
and Related Fields. 
Information: Miguel Colon-Morales, PO Box 4547, San Juan, 
Puerto Rico 00936. 


1991 


8-12 March. San Antonio. 65th Congress of the International An- 
aesthesia Research Society. 
Information: Emerson A. Moffitt, IARS, 3645 Warrensville 
Center Road, Cleveland, Ohio 44122, USA. 

9-12 May. Washington DC. 6th International Dental Congress on 
Modern Pain Control. , 
Information: American Dental Society of Anaesthesiology, Inc., 
211 E. Chicago Avenue, Suite 948, Chicago, IL 60611. 

21-25 June. Quebec City. 48th Annual Meeting of Canadian An- 
aesthetists’ Society. 
Information: Ms Ann Andrews, CAS, 187 Gerrard St. E., To- 
ronto, Ontario MSA 2E5, Canada. 

26-30 October. San Francisco. American Society of An- 
esthesiologists Annual Meeting. 
Information: Executive Secretary, ASA, 515 Busse Highway, 
Park Ridge, TL 60068, USA. 


1992 


29 March-2 April. Atlanta, Georgia. The Third International Sym- 
posium on the History of Anaesthesia. 

Information: R.K. Calverley, Medical Center, University of 
California, 225 Dickinson Street, San Diego, California CA 
92103, 1990, USA. 

14-19 June. The Hague. /0th World Congress of Anaesthesiology. 
Information: Dr Harm Lip, Nilantsweg 99, 8041 AR Zwolle, 
The Netherlands. 

17-21 October. New Orleans. American Society of Anesthesiologists 
Annual Meeting. 

Information: Executive Secretary, ASA, 515 Busse Highway, 
Park Ridge, IL 60068, USA. 


1993 


15-17 September. Edinburgh. Joint Meeting with the Canadian 
Society of Anaesthetists. 
Information: The Honorary Secretary, Association of An- 
anesthetists of Great Britain and Ireland, 9 Bedford Square, 
London WC1B 3RA. 

9-13 October. Washington DC. American Society of An- 
esthesiologists Annual Meeting. 
Information: Executive Secretary, ASA, 515 Busse Highway, 
Park Ridge, IL 60068, USA. 
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Safety Information Bulletin 


These are issued regularly by the Department of Health 


Electrically powered humidifiers: fitting of temperature 
monitoring probe (SIB(88)44) 


When there is little or no gas flowing through the equip- 
ment excessive heat can build up in the system. This may 
result in accidental disconnexion as a result of damage or 
softening of the breathing system. Furthermore, if the gas 
flow is suddenly increased the high temperature in the water 
reservoir may result in humidified gas being delivered to 
the patient at an unacceptably high temperature. 


Failure to decontaminate Health Care equipment before 
inspection, service or repair (SIB(88)45) 


The self evident need to decontaminate apparatus is em- 
phasised. This also applies to external surfaces of apparatus 
sent for servicing etc. 


Transcutaneous oxygen monitors—SIB(88)62 


A Radiometer transcutaneous oxygen monitor (model 
TCM 1b) caused burns on a baby. Model TCM 1a could do 
the same. Modification kits are available from the manufac- 
turers. See also Hazard Notice HN(Hazard)(80)8 1980. 


Pulse oximeters: potential dangers during use (SIB(88)45) 


The following problems are reported. They do not 
appear to be specific to particular makes or models. They 
include: interference from other equipment such as surgical 
lighting, diathermy and infrared lamps or heaters; potenzial 
burns at the probe site; reproducibility and accuracy of 
measurement; and problems of clinical interpretation of 
readings. 

It is recommended that local evaluation and educational 
programmes are undertaken. It is important that users are 
aware of the possibility of burns at the site of the probe 
when diathermy is in use. Many probes are not impervi>us 
to water or saline solutions and they then act as a return 
pathway for high frequency currents. 


Fibrelight sources: risk of patient burns and fire (SIB(88}49) 


Skin and surgical drapes can be burnt when the fibre guide 
of a light source is uncoupled from a rigid endoscope with 
the light source at maximum intensity. 


Cape Waine Anaesthetic Machines—SIB(88)71 


Cape Waine anaesthetic ventilators require 2 litres of air to 
be entrained during the expiratory phase through the outlet 
port of the ventilator. If an anaesthetic gas scavenging 
system is connected to the outlet with tubing of inadequate 
length a substantial subatmospheric pressure is generated 
by the ventilator. Negative pressure relief valves are avail- 
able. 
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Courses in Anaesthesia 
(Supplementary list. See also Anaesthesia, 1988; 43: 917-20) 


The information below is believed to be accurate but those intending to attend a course should check the details with the relevant organiser. 
Applications and further information cannot be provided by Anaesthesia. 





FCAnaes Part I 





BRISTOL 
University Department of Anaesthesia, 23-30 January £150 The University Secretary, 
Bristol Royal Infirmary, Sir Humphry Davy 
Bristol BS2 8HW Department of Anaesthesia, 
Bristol Royal Infirmary, 
Bristol BS2 SHW 
OXFORD 
Nuffield Department of Anaesthetics, 4-6 May FEE ON APPLICATION Regional Post-Graduate Office, 
Radcliffe Infirmary, John Radcliffe Hospital, 
Oxford OX2 6HE Headington, 
Oxford OX3 9DU 
Tel. 0865 817425 
LIVERPOOL 
University Department of Anaesthesia, Lent term £200 The Postgraduate Secretary, 
Royal Liverpool Hospital, Half-day release University Department of Anaesthesia, 
Liverpool L69 3BX (Wednesday mornings) Prescot Street, 
PO Box 147, 
Liverpool L69 3BX 
LONDON 
Anaesthetic Office, Combined part | and 2. £250 Ms A. Greenwood, 
The Rayne Institute, Thursday day release Anaesthetic Office, 
Room 107, 9 March—13 July Room 107, 
University Street, The Rayne Institute, 
London WCIE 6JJ University Street, 


London WCIE 6JJ 





FCAnaes Part II 





OXFORD 
Green College, 5-18 March FEE ON APPLICATION Regional Postgraduate Office, 
Oxford OX2 6HG John Radcliffe Hospital, 
Headington, 
Oxford OX3 9DU 
LIVERPOOL 
University Department of Anaesthesia, 3-8 April £165 The Postgraduate Secretary, 
Royal Liverpool Hospital, One week whole-time University Department of Anaesthesia, 
Liverpool L69 3BX revision course PO Box 147, 


Liverpool L69 3BX 





FCAnaes Part III 





LIVERPOOL 

University Department of Anaesthesia, 17-22 April £165 The Postgraduate Secretary, 

Royal Liverpool Hospital, One week whole-time University Department of Anaesthesia, 
Liverpool L69 3BX revision course PO Box 147, 


Liverpool L69 3BX 
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OTHER COURSES 





OXFORD 

Anaesthesia for developing countries 
and difficult locations 

5-day residential course 


Anaesthesia and intercurrent disease 
3-day residential course 


Current trends in pain relief 
5-day residential course 


2-7 April 


12-14 April 


September 


FEE ON APPLICATION 


FEE ON APPLICATION 


FEE ON APPLICATION 


Nuffield Department of Anaesthetics, 
(Department ADC), 

Radcliffe Infirmary, 

Oxford OX2 6HE 

Tel. 0865 816246 


As above 


Oxford Regional Pain Relief Unit, 
Abingdon Hospital, 

Marcham Road, 

Abingdon, Oxon OX14 IAG 

Tel. 0235 22717 Ext. 250 
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Re See for yourself 





NORCURON 


vecuronium bromide 


Muscle relaxation, 
pure and simple 


® Highly specific for the neuromuscular junction 
® Flexible and versatile in its application 
® Minimal histamine release 


4 4 


NORCURON 





Further information is available from: 


organon texnika Organon Teknika Limited 


Cambridge Science Park, Milton Road, 
Cambridge CB4 4FL 








Prescribing Information: Norcuron vials of 10mg vecuronium bromide with 5ml 
ampoule water for injection. Uses: Non-depolarising neuromuscular blocking agent 
of short to medium duration. Dosage: Intravenous Initial 80-100 micrograms/kg. 
Incremental 30-50 micrograms/kg. Infusion 50-80 micrograms/kg/hr. 
Contraindications: None known. Since there is no experience with the use of 
Norcuron in pregnant women, it cannot be recommended during pregnancy. Clinical 
studies show that Norcuron can be used in childbirth by Caesarian section without 
effect on the newly bom child. Precautions and warnings: In renal insufficiency a 
slight prolongation of neuromuscular block can be expected. Use very small doses, and 
extreme Caution in myasthenia gravis or myasthenic syndrome unless prolonged post- 
Operative respiratory assistance is intended. Dose carefully in myopathy, severe obesity, 


electrolyte disturbances, altered pH and after poliomyelitis or dehydration. 
Neuromuscular blockade can be reversed with adequate doses of neostigmine together 
with atropine. Interaction: It is dangerous to give depolarising drugs 

(e.g. suxamethonium chloride) following a non-depolarising drug (e.g. Norcuron). 
Alkylating drugs (nitrogen mustards) may be a hazard in anaesthesia involving muscle 
relaxants. Anaesthetics, other drugs and the condition of the patient, may affect the 
magnitude and or duration of action of Norcuron-see Data Sheet. Side-effects: 
Rare reports of anaphylactoid type reactions when used in combination with other 
drugs. Overdosage: Use standard reversal agents, e.g. neostigmine or pyridostigmine. 
Packs: 20 vials 10mg Norcuron, 20 ampoules 5ml water for injection. PL: 3524/0013. 
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EDITORIAL 


Anaesthetists, lawyers and the public 
J.N. Lunn 


ORIGINAL ARTICLES 

The influence of patient characteristics on the requirements for postoperative analgesia. A reassessment using 
patient-controlled analgesia . 

J.W. Burns, N.B.A. Hodsman, T.T.C. McLintock, G.W.A. Gillies, G.N.C. Kenny and C.S. McArdle 

Variables of patient-controlled analgesia—1. bolus size — ; 

H. Owen, J.L. Plummer, I. Armstrong, L.E. Mather and M.J. Cousins 

Variables of patient-controlled analgesia—2. concurrent infusion 

H. Owen, S.M. Szekely, J.L. Plummer, J.M. Cushnie and L.E. Mather 
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In recent years, many advances have been made in the 
field of anaesthesia, including reversal of residual 
neuromuscular blockade. 


A. H. Robins has been a major contributor to this area 
with Robinul. 


As an anticholinergic agent Robinul provides significant 
advantages over atropine: less initial tachycardia! 
better protection against the peripheral muscarinic 
effects of neostigmine’, and a better quality of recovery< 


At reversal, when administered simultaneously with 
neostigmine, Robinul is associated with greater 
cardiostability than separate injections? 


ROBINUL - NEOSTIGMINE injection contains standard 
doses of Robinul and neostigmine in a 1ml ampoule, 
provides dependable and convenient reversal of 
residual neuromuscular blockade, and contributes 
further towards improvements in anaesthesia. 
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onfinuous freedom from post-operative pain- 
how you can help to achieve it... 


The adverse effects of Its profile of safety in clinical 

post- operative pain are often trials, coupled with its duration 

under - estimated. of action, mean that Temgesic 

The patient in pain is at risk from:' Sublingual can and should be 

1. Increased catabolic demands given sufficiently frequently to 
resulting in muscle breakdown, help achieve a pain free patient. 
weakness and poor healing. 

2. Reduced ventilation and Two tablets six hourly 
inefficient coughing leading makes possible the ideal of 
to hypoxia, atelectasis and continuous freedom from 
pneumonia. post-operative pain and its 

3. Poor limb movement with accompanying clinical 
increased risk of deep vein - complications. 
thrombosis and pulmonary 
embolism. 

A large-scale survey? has found 

that staff tend to administer 

injectable analgesics only when 

pain has returned, in order to 

avoid safety problems such as 

respiratory depression? ! buprenorphine hydrochloride 
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Editorial 


Is halothane obsolete? Two standards of judgement 


Answers to the question about the continued use of 
halothane as an anaesthetic prove to be remarkably far 
removed from any scientific basis and become almost 
irrational. The, apparently sensible, argument is ad- 
vanced that a ban on halothane will, a priori, protect 
anaesthetists from legal consequences; no halothane, no 
liver damage. 

Discussion about halothane intensified after a sympo- 
sium in Bristol,' several editorials,*-* and a recom- 
mendation by the Committee on Safety of Medicines in 
the United Kingdom ô in 1986. But even after ‘another 
step on a long path’? we are still far from an answer to 
the question, about the relative safety for patients of 
halothane, enflurane and isoflurane. 

Halothane is not a classic toxic liver agent: it possesses 
none of the three characteristics of a toxin: a dose-effect 
relationship, validity in different animal species, or a 
recognised mode of action. Stier and Rehder were the 
first to demonstrate that metabolism of halothane hap- 
pened to about 20% of the amount administered.®? 
This opened the way to numerous investigations into 
the problem of metabolic paths involved in liver 
damage. 

It is certain that halothane undergoes reductive and 
oxidative metabolism with the formation mainly of tri- 
fluoracetic acid, chloride, bromide, and fluoride, and 
also of volatile radicals.1° The reversible liver damage 
with increase in transaminases!!~1!® does not usually 
present clinically. Liver damage in animals, as admitted 
even by the most recent contributor,'” is precipitated by 
reductive metabolism (after repeated halothane anaes- 
thesia in 20-25% of cases). 

The extremely rare, fulminating, and under certain cir- 
cumstances, fatal, liver failure seems to develop by way 
of oxidative metabolism 18 and through an antigen- 
antibody reaction.!°-19-23 The evidence for an im- 
munological basis for the reaction was based on the 
almost exclusive appearance of liver failure after re- 
peated halothane anaesthesia,‘ its earlier onset and more 
severe course,?*:*5 the reaction to provocative test- 
ing,?°?? the frequent demonstration of eosino- 
philia,?® the correlation with allergies,! and the detection 
of auto-antibodies.7® But it was the studies from 
King’s College in London 1°:18:20-23 that provided the 
first evidence. This was confirmed by American re- 
searchers who found that the plasma of patients with 
liver failure after halothane contained antibodies against 
trifluoracetic-acid-rabbit-plasma-albumin complex.!9:?9 
It is however not possible to demonstrate antibodies in 
20-30% of suspected cases.' It thus remains an open ques- 
tion whether a definitely pathogenetic significance 
should be attached to the antibodies demonstrated, or 
whether they are the consequences of another disease 
process, !9:29.30 

The diagnosis of halothane-induced liver failure is 
possible only after exclusion of all other causes of post- 
operative disturbance of liver function. 

Halothane remains a reliable anaesthetic which can 
be used in many clinical circumstances, as demonstrated 
on millions of occasions during the last 32 years.3! Sur- 


prisingly, the incidence of unexplained hepatitis after 
halothane ranges from 1:2500°7 to 1:36 000°% and the 
mortality from 1:11 000% to 1:210 00034 (for Tables 
see reference 34). The ways in which some statistical asser- 
tions are derived are given elsewhere.*+-7*5 Methods to 
demonstrate hepatitis B have only existed since 1965,3% 
and for hepatitis A since 197337 so that an unknown 
number of false-positive, unspecified cases of icterus 
may have been recorded in the past. The observation of 
the currently recognised contraindications should also 
lead to a reduced incidence. Halothane is particularly 
indicated for, even repeated, anaesthesia in child- 
ren*8-*} tn whom the morbidity of unspecified liver 
damage after halothane anaesthesia is only between 
1:82 00039 and 1:200 000.*! 

This remains undisputed despite two publications 
about halothane-induced liver damage in children in 
1986,47'*3 the absolute number, with less than 20 
fatal episodes worldwide, is infinitesimally small.*° It is 
impossible to specify a safe interval, but repeated 
anaesthesia in adults within 4 weeks is considered 
malpractice. The Committee on Safety of Medicines 
strongly advised in 1986 that the interval be extended to 
3 months. Halothane is contraindicated, if undefined 
fever and jaundice have developed after previous halo- 
thane anaesthesia, or if antibodies against halothane- 
altered hepatocytes are demonstrated. Liver diseases 
such as chronic hepatitis, cirrhosis, and tumours do not 
constitute such a contraindication.*! 

The risks of halothane anaesthesia cannot be con- 
sidered apart from the overall risks of anaesthesia. 
Anyone who desires to eliminate halothane must first 
consider the hazards of the alternative methods. Few 
publications **-4* on the incidence of death as a result 
exclusively of anaesthesia report a mortality as low as 
the most unfavourable studies on liver failure after halo- 
thane. 

Possibly fatal (1:75 000) anaphylactic reactions occur 
only during or after intravenous anaesthesia.*° It is, for 
example, calculated that there may be as many as 10 000 
cases of severe morbidity after adverse reactions to in- 
travenous agents in the United Kingdom each year; this 
is an incidence of about 1 in 333.47 

Similarly, if equally strict criteria were to be applied 
to spinal anaesthesia (epidural and subarachnoid) as to 
halothane, it is likely that no single indication for the 
former would remain. In Crawford’s series,*® for ex- 
ample, of 27 000 conduction anaesthetics adjacent to the 
cord, two healthy young mothers had to undergo lam- 
inectomy and there were nine potentially life-threatening 
incidents (1:3000). It is particularly obvious here that 
two different standards are employed for scientific dis- 
cussion. 

A questionnaire circulated to university departments 
of anaesthesia in the German Federal Republic in 
198674 revealed that the incidence of so-called ‘silent 
death’*® (that is, death from inadequate supervision 
after neuroleptanaesthesia) was six times that. of 
halothane-induced hepatotoxicity over a period of 10 
years’ observation.** 
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Neither enflurane nor isoflurane are known to be su- 
perior to halothane in relation to the safety of anaesthe- 
sia. Differences about the speed of onset and recovery, 
the effect on circulation and respiration, the extent of 
muscle relaxation and alterations in intracranial pres- 
sure, though they exist, by no means indicate that halo- 
thane should be made obsolete; on the contrary, halo- 
thane shows up very well in these comparisons. The 
alleged advantages of enflurane and isoflurane (the 
lower rate of metabolism), must be viewed more sceptic- 
ally today in the light of experience with halothane. If 
fatal liver failure after halothane is precipitated by an im- 
mune reaction with trifluoroacetic acid as the trigger 
agent, this possibility also exists for isoflurane, since tri- 
fluoracetic acid is likewise formed in its metabolism *° >! 
and the quantity of a metabolite is not important in an 
immune reaction. The hepatotoxicity of enflurane cannot 
be excluded;5?’*3 hepatic dysfunction after isoflurane 
has been considered unlikely,*+ but further attention is 
necessary. ** 

Enflurane reduces the cerebral convulsion threshold 
and may precipitate convulsive attacks even in those not 
so predisposed;**->® this is described also with iso- 
flurane. 39-61 

Redistribution of the coronary circulation, first de- 
scribed by Reiz ef a/.®? is a most important feature in 
the evaluation of isoflurane. There are a few studies in 
man. Three different groups demonstrated disturbed 
autoregulation of myocardial perfusion °*—° in patients 
with coronary heart disease. Recent work67-9° has 


myocardial ischaemia. Therefore, Becker concludes in an 
accompanying editorial, isoflurane is dangerous for 
some patients with coronary artery disease under some 
conditions.7° Three out of six experts did not recom- 
mend the use of isoflurane in patients with coronary 
artery disease,’ at least not in concentrations greater 
than 0.75 vol%, while the other experts use it only as 
part of a narcotic/muscle relaxant technique. This issue 
has to be clarified before halothane is abandoned in 
favour of enflurane or isoflurane, even if isoflurane- 
induced coronary-steal should be dose-related.’ 

It is not so important for most anaesthetists to know 
whether isoflurane can be employed in cardiac surgery 
as to know what the consequences may be, if isoflurane 
were to be used for routine clinical practice everywhere. 
Many patients with manifest heart disease or ‘silent’ 
myocardial ischaemia undergo many types of surgery 
and the anaesthetist needs to be sure that isoflurane will 
not cause myocardial ischaemia whose consequence will 
only become evident in the postoperative phase. Experi- 
ence with isoflurane is still minute compared with that 
gathered over more than 30 years with halothane. 

Anaesthetists strive to reduce anaesthetic risks and 
mortality, and it is important always to remain aware of 
the large numbers of patients at risk. We should also 
remember the risks we invent ourselves when we make 
measurements with double standards. 


Institut fur Anaesthesiologie K.-H. WEIS 


demonstrated that, similar to dipyridamol, isoflurane Josef-Schneider-Strasse 2, W. ENGELHARDT 
dilates intramyocardial arterioles, has negligible effect 8700 Wurzburg, 
on epicardial conductance vessels®® and can produce Federal Republic of Germany 
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Postoperative absorption of controlled-release morphine sulphate 


A study in patients given no parenteral opioids 


J.K.L.LEW,K.A.MOBLEY,K.J.ACHOLA,M.HORNE AND G.SMITH 


i 


Summary 


The absorption of morphine sulphate in a controlled-release formulation was studied in 12 patients who had undergone unilateral 
inguinal hernia repair under a light general anaesthetic and ilio-inguinal block. Serum morphine concentrations were measured 
serially aad gastric emptying was assessed by measurement of paracetamol absorption. Three patients had delayed gastric 
emptying and impaired morphine absorption in the immediate postoperative period. Four hours later, there was a significant 
reduction in gastric emptying in eight patients who had normal paracetamol and morphine absorption in the immediate postoper- 


ative periad. 


Key words 


Analgesicz; oral morphine. 
Pharmacckinetics, uptake. 


Controlled-release oral morphine sulphate tablets (MST 
Continus, Napp Laboratories) have been used successfully 
for the relief of chronic pain! and for postoperative an- 
algesia.*-* Concern was expressed regarding their safety after 
several reports of respiratory depression after the use of 
MST.*:5 Delay in the absorption of MST in the immediate 
postoperative period %7 prompted the manufacturers to re- 
commend that MST should not be used during the first 24 
hours after surgery. It was postulated that the slowing in 
gastric emptying which commonly occurs after anaesthesia 
and surgery might lead to the accumulation in the stomach 
of MST given at regular intervals. It is possible that subse- 
quent ‘dumping’ from the stomach and absorption of the 
accumulated MST in the small intestine might result in dan- 
gerously kigh serum concentrations of morphine. 

Gastric motility decreases in patients who have been 
given an opioid either for premedication® or during the 
operation itself.?'!° In contrast, anaesthesia for minor sur- 
gery has little effect on gastric motility if no opioid is ad- 
ministerec before or during operation.}! 

The present study was designed to examine gastric empty- 
ing in the immediate postoperative period and 4 hours after 
a single dose of MST in a group of patients who had un- 
dergone minor surgery under a light general anaesthetic 
and a local anaesthetic block, and in whom no other opioid 
had been administered. Gastric emptying was assessed in- 
directly using the paracetamol] absorption technique. !? 


Methods 


Twelve patients (ASA grade 1) who underwent unilateral 
inguinal hernia repair were studied (mean age 49 years, 
range 32-63; mean weight 74 kg, range 60-92). The study 
was approved by the local ethics committee and informed 
written consent was obtained from each patient. 

A standard anaesthetic technique was used for all pa- 
tients. Oral diazepam 10-15 mg was administered as pre- 
medication. Anaesthesia was induced with thiopentone 34 
mg/kg and maintained with nitrous oxide and halothane in 
oxygen. The patient was allowed to breathe spontaneously 
through a facemask and Bain system. A 16-gauge cannula 
was inserted into an antecubital fossa vein for sampling of 
venous blood. An ilio-inguinal block was administered on 
the appropriate side, using 15-20 ml of bupivacaine 0.5% 
plain. 

The patient was returned to the recovery ward at the end 
of surgery. Baseline blood samples were taken after 30 min- 
utes. The patient was given a 30-mg MST tablet and 750 
mg of soluble paracetamol dissolved in 100 ml of water 
(time 0). Further blood samples were obtained at 15, 30, 
45, 60, 90, and 120 minutes. The patient was then returned 
to the ward. 

Further blood samples were taken 4 hours after the ad- 
ministration of morphine and paracetamol, and a second 
dose of 750 mg of soluble paracetamol in 100 ml water was 


J.K.L. Lew,* FFARCS, Lecturer, K.A. Mobley, FFARCS, Senior Registrar, K.J. Achola, MSc, Chief Technician, G. 
Smith, MD, FFARCS, Professor, University Department of Anaesthesia, M. Horne, MB, ChB, Registrar, Department of 
Chemical Pathology, Leicester Royal Infirmary, Leicester LE] SWW. 

* Presert address: Senior Registrar, Department of Anaesthesia, Edinburgh Royal Infirmary, Edinburgh EH3 9YW. 


Accepted 29 September 1988. 


0003-2405/89/020101 + 03 $03.00/0 


© 1989 The Association of Anaesthetists of Gt Britain and Ireland 101 


102 J.K.L. Lew et al. 


5 


Serum morphine concentration {ng/ml} 
yn UW fk aD N wo 


0 60 120 180 240 300 360 
Time (minutes) 


Fig. 1. Mean serum morphine concentrations after administration 
of MST 30 mg at time 0 in eight patients with normal paracetamol 
absorption. Bars represent SEM. 
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Fig. 2. Mean serum paracetamol concentrations after first dose of 

750 mg of soluble paracetamol (O----O) and after a second dose 4 

hours later (m—-m) in eight patients with normal initial paraceta- 

mol absorption. Bars represent SEM. 


given. Blood sampling was carried out at 15, 30, 45, 60, 90 
and 120 minutes thereafter. 

Throughout the period of study, the patient was not 
allowed to smoke and was permitted to drink only small 
quantities of clear fluids. 

Blood samples were allowed to clot, and centrifuged at 
6000 revolutions/minute for 15 minutes. The supernatant 
serum was extracted and stored at ~ 70 °C for analysis at a 
later date. Morphine concentrations were measured by high 
pressure liquid chromatography (HPLC) with electro- 
chemical detection.!* Paracetamol concentrations were 
measured also by HPLC.}* 

Data were analysed statistically by paired Student’s t-test, 
analysis of variance and Wilcoxon’s rank sum test as ap- 
propriate. 


Results 


One patient was withdrawn from the study because of loss 
of blood samples. Of the remaining 11 patients, three exhib- 
ited marked initial delay in gastric emptying; serum para- 
cetamol concentrations in these three patients increased grad- 
ually to reach a late plateau with no clearly defined peak. 
No morphine was detected in their serum during the first 
60 minutes; subsequently, serum morphine concentration 


increased to reach a peak (18.4, 6.0 and 12.8 ng/mi re- 
spectively) at 240 minutes. The second dose of paracetamol 
again demonstrated marked delay in gastric emptying. 

Figure 1 shows the changes in mean serum morphine 
concentrations in the eight patients who exhibited normal 
gastric emptying after the first dose of paracetamol. 
There was a rapid increase towards a peak of 8.1 ng/ml at 
90 minutes, and a slow decrease to 5.7 ng/ml at 360 
minutes. 

Changes in mean serum concentration of paracetamol 
after the two doses of paracetamol in the same eight pa- 
tients are shown in Figure 2. There was a rapid increase 
in serum paracetamol concentration after the first dose of 
paracetamol to a peak of 11.9 mg/litre at 15 minutes; this 
was followed by a gradual decrease to a concentration of 
4.8 mg/litre at 120 minutes. 

` The serum paracetamol concentrations after the second 
dose were calculated by subtracting the residual paracetam- 
ol concentration after the first dose from the measured con- 
centration. Residual paracetamol concentrations were calcu- 
lated using exponential extrapolation of the curve obtained 
after the first dose. The corrected mean serum paracetamol 
concentration after the second dose of paracetamol in- 
creased to 5.6 mg/litre within 15 minutes, and thereafter 
changed little within the subsequent 90 minutes. 

The mean peak serum paracetamol concentrations after 
the first and second doses were 13.7 mg/litre and 8.5 mg/li- 
tre respectively; this difference was significant (p < 0.02). 
There was no significant difference in the time taken to 
reach the peak serum concentration (Table 1). 

The areas under the serum paracetamol concentration- 
time curves (AUC) at 0-45 minutes and 0-90 minutes were 
significantly different for the two doses (p < 0.02 and 
p < 0.04 respectively; Table 2). 


Table 1. Mean (SEM) peak plasma concentrations of paracetamol 
and titne to achieve peak concentration in eight patients with 
normal gastric emptying in the immediate postoperative period. 


Ist dose 2nd dose 
Peak concentration 
(mg/litre) 13.7 G.)) 8.5 (2.0) p < 0.02 
Time to peak concentration 
(minutes) 31.9 (10.0) 56.3 (12.9 ) ns 


Table 2. Mean (SEM) areas under the serum paracetamol 
concentration-time curves in eight patients with normal initial 
gastric emptying (AUC,_,, = area under curve from 0 to 45 
minutes, AUC,_»95 = area under curve from 0 to 90 minutes). 


2nd dose 


223.8 (78.1) p < 0.02 
468.8 (112.7) p < 0.04 


Ist dose 


AUC _45 (mg min/litre) 372.2 (82.7) 
AUC ,_o5 (mg min/litre) 676.1 (100.4) 


Discussion 
In this study, only half the dose of paracetamol employed 
in previous studies1!:!2-15 was used to measure gastric 
emptying because two doses were administered within a 
relatively short interval. 

There is relatively little information on the effect of an- 
aesthetic drugs on gastric emptying although it is known 
that the administration of an opioid for premedication or 
peri-operative analgesia causes marked delay in gastric 


emptying.’ A previous study?! has shown that gastric 
emptying is normal after a short general anaesthetic during 
which opioid drugs are avoided. In our study, there was 
delayed gastric emptying 30 minutes after the end of 
anaesthesia in three out of 1] patients. As expected, these 
patients demonstrated impaired absorption of morphine. 

The remaining patients exhibited a serum morphine 
profile comparable to that found previously in normal 
volunteers following ingestion of MST.17 These patients 
subsequently demonstrated a significant delay in gastric 
emptying 4 hours after ingestion of morphine as assessed 
by paracetamol absorption. In contrast, a previous study 
in volunteers 15 suggested that MST 20 mg had little effect 
on gastric emptying 2 hours after ingestion. 

Previous studies% have shown that the rate of absorp- 
tion of MST in the early postoperative period is reduced 
after anaesthesia that comprised intravenous opioid admini- 
stration and nitrous oxide in oxygen. It was suggested that 
this was caused by opioid drugs given pre- or peri-oper- 
atively and other factors such as the effect of surgery itself 
on bowel motility. Our study has shown that even though 
these factors are not present, administration of MST itself 
may cause delay in gastric emptying so that the absorption 
of subsequent doses of MST is impaired. This confirms the 
view that there is the possibility of accumulation óf large 
amounts of MST in the stomach if the drug is given at 
regular intervals in the postoperative period, and that the 
drug may be discharged subsequently into the small in- 
testine. Absorption may result in toxic plasma concentra- 
tions of morphine. This risk may be increased if the initial 
delay in morphine absorption results in inadequate pain 
relief and further opioids are given parenterally. 
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Cardiovascular responses to flumazenil-induced arousal after arterial 
surgery 


G. C. FISHER anp P. HUTTON 


Summary 

Patients who underwent peripheral arterial surgery had anaesthesia maintained with an infusion of midazolam. They were 
allowed either to recover spontaneously or to have the effects of midazolam reversed by flumazenil at the end of surgery. This 
study demonstrated that the cardiovascular responses to arousal using flumazenil are no different from those seen when the 
patient is allowed to recover in the normal way. This result has obyious advantages for clinical practice but the dangers of 


resedation must not be forgotten. 


Key words 
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Hypnotics; benzodiazepines, midazolam. 


A considerable amount of literature on the clinical use of 
the benzodiazepine antagonist, flumazenil (Ro15—1788, 
Anexate) has accumulated, but the cardiovascular con- 
sequences of rapid reversal of sedation or anaesthesia in 
high risk groups have not been reported previously. It 
is known that after general anaesthesia the systolic and 
diastolic blood pressures and heart rate increase during 
arousal.! These changes occur at least in part because of 
increases in systemic vascular resistance and cardiac output 
secondary to sympathetic nervous activation.* One group of 
patients who show exaggerated responses to such changes 
are those with a rigid arteriopathy in whom the systolic 
arterial pressure is almost entirely dependent upon stroke 
volume.* It was therefore decided to study the cardiovas- 
cular effects of reversal of benzodiazepine-induced hypnosis 
with flumazenil in a group of patients with severe ather- 
osclerosis who were presenting for arterial surgery on the 
lower limbs. The study described below had the approval 
of the Ethics Committee of the Central Birmingham Health 
Authority. 


Methods 


Informed consent for this study was obtained verbally from 
20 patients who required lower limb vascular surgery. 
Patients on regular benzodiazepine therapy, and those with 
epilepsy were excluded. A cannula was inserted into the left 
radial artery, and blood pressure and ECG monitoring 


started after premedication with 10 mg of temazepam. 
Anaesthesia was induced with intravenous midazolam, 
given at a rate of 5 mg/minute from a prototype Ohmeda 
CPI syringe pump. Either vecuronium or atracurium was 
used to facilitate tracheal intubation, and the lungs were 
ventilated to normocapnia with 60% nitrous oxide in 
oxygen. Anaesthesia was maintained with a midazolam 
infusion of 60 ug/kg/hour. Analgesia was provided by a 
loading dose of 50 ug/kg of alfentanil followed by an 
infusion of 20-50 ug/kg/hour. The alfentanil infusion was 
adjusted intra-operatively in response to the effects of sur- 
gical stimulation. No further doses of relaxant or additional 
anaesthetic agents were given. The alfentanil infusion was 
reduced to 20 ug/kg/hour at an estimated 30 minutes before 
the end of surgery. The midazolam and alfentanil infusions 
were maintained at their existing rates at the end of surgery 
and the patients were taken to the recovery area. Here their 
lungs were ventilated with oxygen-enriched air, and direct 
arterial pressure and ECG were monitored continuously. It 
was assumed that the nitrous oxide levels would be so low 
as to have negligible anaesthetic effects after about 15 
minutes’ ventilation. When the pulse rate and blood pre- 
ssure were stable, the patient’s level of consciousness was 
assessed using the scale given in Table 1 and his or her blood 
pressure and pulse rate were recorded. Patients were then 
allowed to recover consciousness by one of two methods. 

In Group 1 [ll patients, mean age 63.9 (SD 9.6) years; 
mean weight 64.1 (SD 9.0) kg], the midazolam infusion was 
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stopped ‘defined as time zero), and flumazenil was given 
by slow >olus injection in doses of 100 ug at intervals of 
one minute until the patient’s sedation score had reached 
Stage 2 (Table 1). Their tracheas were then extubated 
immediately and measurements of blood pressure, pulse 
rate, and sedation score were made one minute after extuba- 
tion and at 15, 30, and 60 minutes. 

In Group 2 [nine patients, mean age 66.4 (SD 9.3) years; 
mean we.ght 69.33 (SD 8.65) kg], the midazolam infusion 
was stopped and the patients were allowed to recover 
spontane>usly. Their ECG, blood pressure and level of seda- 
tion were observed closely. The pulse and blood pressure 
before Stage 2 was achieved were recorded as baseline 
values. Extubation was accomplished and measurements of 
blood pressure, pulse rate, and sedation score were made 
one minute after extubation and at 15, 30, and 60 minutes 
immediately after Stage 2 had been attained. 

In bota Groups 1 and 2 the alfentanil] infusion was 
maintained throughout the recovery period. 


Results 


The mean duration of the midazolam infusion was 189.3 
minutes (SD 40.4 minutes) in Group 1 and 160.9 minutes 
(SD 66.8 minutes) in Group 2. The sedation score (Table 
1) was six for all patients in both groups immediately before 
the midazolam was switched off. The doses of flumazenil 
required m Group 1 to reverse the midazolam were 200 ug 
in three patients, 300 yg in three patients, 400 ug in two 
patients, and 500 ug in three patients. 

The mean time to arousal at the end of midazolam in 
Group 2 was 28.3 minutes (SD 18.7, range 9-60 minutes). 
The systalic and diastolic blood pressures and heart rates 
for the two groups before and after arousal are shown in 
Table 2. There are no statistically significant differences 
between any of these variables in the two groups at the 
same time periods when compared with an unpaired t-test. 

The effect of arousal on the rate-pressure-product (RPP) 


Table 1. Levels of sedation. 


Score Clinical state 
Anxious, agitated or restless 

2 Awake, cooperative. Oriented and responds 
to commands. 

3 Asleep. Brisk response to light glabellar tap 
or loud auditory stimulus. 

4 Asleep. Sluggish response to light glabellar 
tap or loud auditory stimulus. 

5 No response to loud glabellar tap or loud 
auditory stimulus but responds to painful 
stimuli. 

6 No response to painful stimuli. 


Rate pressure product 


I5 000 





B A IS 30 60 


Time (minutes) 


Fig. 1. Rate-pressure-product (mmHg beats/minute) for Group | 

(@) and Group 2 (m) at the various measurement times. Time B is 

before awakening when baseline measurements were taken. Time 

A is when awake one minute after extubation. The error bars show 
one standard deviation. 


is shown in Figure 1. Using an unpaired t-test there are no 
statistically significant differences between the two groups 
at any of the measurement periods. All patients in both 
groups were asked when they awoke if they were in pain 
and replied ‘no’, and when asked if they were comfortable 
replied ‘yes’. No patient in either group showed any 
ischaemic ECG changes during arousal or during the sub- 
sequent period of the study. 


Discussion 


This study measured the cardiovascular changes after 
arousal with and without flumazenil. The overall responses 
seen were obviously as a result of the combination of 
awakening and extubation. This sequence of events was 
chosen so as to mimic normal clinical practice as closely as 
possible and to ascertain whether or not it was safe to use 
flumazenil immediately after surgery had ended. 

The alfentanil infusion dose used was determined from 
earlier experiments on patients similar to those in the study 
to establish a regimen which would allow a pain free 
recovery with adequate respiratory drive. As such, it is close 
to the level used by Andrews et ai. and O’Connor et al.* 
for postoperative analgesia after body surface surgery. It is 
important when interpreting the results of this study to 
remember that all the patients when aroused were pain 
free. Had this not been so, then it is possible that the sym- 
pathetic nervous responses might have been so great as to 
produce life threatening situations similar to those which 
have been associated with the injudicious administration of 
naloxone. ? 


Table 2. Average systolic (S) and diastolic (D) blood pressures in mmHg, and heart rate (R) in beats/minute. Values expressed as mean (SD). 


One minute after 15 minutes after 30 minutes after 60 minutes after 
extubation extubation extubation extubation 


ST NT ah Lee ee o = e e a e e 


Flumazenil group 161.0 64.1 73.1 1768 67.3 846 1770 686 786 176.0 67.8 79.9 173.3 66.9 74.4 
(n= 11) (40.8) (19.1) (11.6) (43.8) (14.5) (15.1) (42.4) (21.6) (14.3) (49.0) (21.4) (12.5) (44.0) (23.8) (8.9) 
Control group 147.9 79.7 70.1 174.5 80.2 848 163.7 79.4 80.4 158.2 80.2 78.1 157.0 78.6 75.4 


(n = 9) (23.2) (14.2) (6.0) (34.3) (15.1) (10.3) (31.0) (11.9) (7.2) (28.7) (13.6 (5.5) (27.5) (13.1) (6.8) 
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The flumazenil was given by slow bolus injection at 
intervals of one minute as described. Our clinical impres- 
sion was that it was necessary to wait for at least one minute 
to assess the pharmacodynamic effect of an injection before 
administering an additional dose. It became apparent from 
preliminary experiments that reversal of anaesthesia to 
sedation score 2 (Table 1) was usually achieved within a 
few minutes, that the patients could be extubated imme- 
diately, and that the changes in cardiovascular parameters 
were usually maximal at one minute. It was because of this 
sequence of events that one minute was chosen as our first 
measurement period, and in no case did the blood pressure 
or pulse rate exceed that recorded at this time. In Group 2, 
spontaneous awakening also occurred at sedation score 2 
(Table 1) and this event was recorded as time zero. Ex- 
tubation followed immediately. The blood pressure and 
pulse were recorded at the same time intervals (Table 2) for 
comparison between the two groups. The blood pressure 
and pulse rate never exceeded the values at one minute 
after extubation in all the patients in Group 2. 

Patients undergoing vascular surgery almost always have 
overt or silent coronary artery disease and it is therefore 
important not to induce myocardial ischaemia during re- 
covery from anaesthesia. For this reason, the rate-pressure 
product (RPP) was plotted in Figure 1. The RPP lacks 
specificity, but it is still a useful index of myocardial 
oxygen requirements and a guide to the risk of the onset of 
angina pectoris.’ It can be seen from Figure | that during 
arousal there is an increase in the RPP of both groups. 
What is important is that there is no greater increase in the 
RPP in the flumazenil group than there is in Group 2. This 
is despite the fact that the flumazenil group all awoke 
within 6 minutes of the end of the midazolam infusion 
whereas the patients in Group 2 did not awake spontane- 
ously until a mean of 28.3 minutes (range 9 to 60 minutes) 
had elapsed. This ability to reverse anaesthesia safely when 
required has obvious advantages in clinical practice and 
may well rekindle interest in the use of midazolam as an 
anaesthetic agent. It is, however, essential to draw attention 
to the fact that the patients in the flumazenil group did 
show some temporary increase in drowsiness after ap- 
proximately 30 minutes although on no occasion did they 
fall below stage 3 (Table 1). This resedation effect is perhaps 


to be expected given that the elimination half-life of mida- 
zolam is 1.7-4.0 hours® and that of flumazenil 0.7-1.3 
hours.® However, it draws attention to the dangers of using 
a minimum dose of flumazenil and early discharge of 
patients from the safety of a recovery area. All the 
patients in this study were observed for 2 hours after 
arousal and were fit to return to the ward at this time. More 
studies are required to quantify this problem of resedation 
and given the high therapeutic ratio of flumazenil® it may 
be possible to use higher bolus doses or a longer acting 
preparation. ' 

In conclusion, this study has demonstrated that using 
flumazenil in the presence of adequate analgesia, arousal 
from midazolam anaesthesia can be achieved safely 
immediately after the end of surgery. Furthermore the 
cardiovascular responses to arousal under these conditions 
are no different from those seen when the patient is allowed 
to recover normally. These results have obvious advantages 
for clinical practice but the dangers of resedation must not 
be forgotten. 
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Instability of the tracheal tube in neonates 


A postmortem study 


R. ROOPCHAND, S. ROOPNARINESINGH anD S. RAMSEWAK 


Summary 


A postmortem study of the degree of displacement of the tracheal tube was performed on 13 neonates of varying birthweights. 
There was significant movement of the tube on flexion and extension of the neck, and on opening the infant’s mouth. Our 
findings lend support to certain techniques of tracheal tube placement; the ultimate aim is to position it accurately. 


Key words 
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Efforts to attain the ideal position and stability of the 
tracheal tube during anaesthesia, intensive care and resuscita- 
tion of thz newborn provoke feelings of anxiety, insecurity 
and fear among anaesthetists and neonatologists.':? Its 
migration downwards into one bronchus or upwards into 
the oropharynx is a potential hazard to the intubated neo- 
nate. Tke present study was undertaken in order to 
astablish, by direct visualisation, the extent of displacement 
of tracheel tubes that resulted from movement of the head 
and neck of the infant. 


Methods 


Thirteen neonatal cadavers were dissected at the mortuary 
of the Mcunt Hope Maternity Hospital, after their weights 
were recorded, in order to display the tracheobronchial tree 
“rom the thyroid cartilage down to the main bronchi. 
Informed consent was obtained from the parents and our 
study was performed before routine postmortem exam- 
‘nation. There were no anomalies of the head, neck and 
chest and no evidence of rigor mortis. The anterior ribcage, 
“hymus, thyroid, heart, pericardium and large intrathoracic 
blood vessels were resected in each cadaver. The neck was 
secured in the neutral position, in which the head and neck 
are neither flexed, extended nor rotated 

The trachea was then intubated orally with a Portex 
noncuffed. tracheal tube down to the level of the carina. 
The tube was measured from its tip to the point of fixation 
at the lip centrally, after its removal. This was achieved by 
the insertion of a straight wire probe from the tip of the 
tube to th2 point of fixation and its length was recorded. 

The displacement of the tip of the tracheal tube was 
observed through a ‘window’, created anteriorly in the 


Table 1. Length of orotracheal tube from lip to carina, tracheal 
length from tip of cricoid to carina, and birthweight. 


Birthweight Tracheal Tube length 
Case (grams) length (cm) (cm) 
l 660 2.5 7.3 
2 800 27 7.7 
3 900 2.4 7.0 
4 970 2.7 7.0 
5 1640 3.7 9.0 
6 1656 3.3 8.9 
7 2240 2.8 9.0 
8 2450 2.9 10.0 
9 2800 3.5 8.5 
10 2850 3.9 10.2 
ll 3330 3.3 10.0 
12 3950 5.0 10.0 
13 5200 4.5 13.5 


midtrachea. The degree of displacement of the tube up or 
down the trachea, with each manipulation of the neck from 
the anatomical position, was recorded by the use of a pair 
of mathematical dividers. This instrument was also used to 
measure the length of the trachea, from the top of the cri- 
coid cartilage to the carina. The effects of flexion, extension 
and lateral rotation of the neck were recorded, as well as 
those that occurred on opening the mouth with the tube 
fixed centrally at the mandible. 


Results 


Table 1 shows the various measurements obtained at each 
birthweight. Tracheal length ranged from 2.4 to 5.0 cm 
and the tracheal tube length ranged from 7.0 to 13.5 cm. 
Table 2 shows that full flexion of the neck from its anato- 
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Table 2. Displacement of the oral tube produced on movement of head and neck. 





Full 

flexion, 

Size of tube caudad 

Case (internal diameter) movement (cm) 

l 0.25 0.70 
2 0.25 0.55 
3 0.25 0.50 
4 0.25 0.70 
5 0.30 0.70 
6 0.25 0.70 
7 0.30 0.70 
8 0.25 0.50 
9 0.30 0.50 
10 0.30 0.90 
li 0.30 0.80 
12 0.30 1.00 
13 0.35 0.50 


mical position produced a caudad movement of the tube 
tip, that ranged from 0.50 to 1.00 cm (mean 0.67 cm, SD 
0.17). It was found that the tube moved into the right 
bronchus when the tip of the tube was at the level of the 
tracheal bifurcation. When the tube was fixed centrally at 
the lip to the mandible, opening the mouth with the neck 
in its anatomical position also caused a downward displa- 
cement of the tube into the right bronchus, that ranged 
from 0.50 to 1.00 cm, (mean 0.67 cm, SD 0.16). Opening 
the mouth with the neck in full flexion produced a sum- 
mation effect, the caudad displacement of the tube ranged 
from 1.00 to 2.00 cm. Extension of the neck from its 
anatomical position moved the tube tip cephalad from the 
carina towards the glottis ranging from 0.50 to 1.00 cm 
(mean 0.72 cm, SD 0.19). The tube rotated about its longi- 
tudinal axis but there was no vertical displacement when 
the neck was rotated laterally. 


Discussion 


The observed movement of the tip of the tracheal tube 
caudally with flexion and cephalad with extension of the 
infant’s neck is in agreement with previous studies in 
adults* and in live infants. Donn and Kuhns‘ produced 
direct radiographic evidence of these changes in one neon- 
ate at autopsy and suggested the lever-fulcrum mechanism 
accounted for the displacement of the tracheal tube which 
occurs with change in head position. 

Figure | illustrates the safety zone for positioning the tip 
of the tube; it has the midpoint of the trachea as its centre, 
and its length is proportional to the length of the trachea. 


O emmy, <-——-Cricoid 


2.5 cmå æ Tracheal 


Opening Full 

mouth, extension, 

caudad cephalad Lateral 

movement (cm) § movement (cm) rotation 

0.70 0.70 0.00 
0.55 0.55 0.00 
0.50 0.50 0.00 
0.90 0.80 0.00 
0.90 0.60 0.00 
0.70 0.70 0.00 
0.80 0.70 0.00 
0.50 0.50 0.00 
0.50 0.50 0.00 
0.90 0.90 0.00 
0.80 0.80 0.00 
1.00 1.00 0.00 
0.50 0.50 0.00 


Measurements obtained in the present investigation reveal 
that if the tube tip is within the safety zone, the msk of 
inadvertent extubation with extension, or of displacement 
into the right main bronchus with flexion or opening the 
mouth, is minimised. 

Equal and bilateral air entry on auscultation of the lungs, 
after intubating the trachea of a neonate is unsatisfactory 
on its own as a sign of correct placement of the tube.° This 
situation exists when the tip of the tracheal tube sits just 
distal to the vocal cords or at the carina and, as shown in 
the study, this is not safe. l 

Tochen’ suggested that without the use of predictive 
charts the rule of 7-8-9 cm could be implemented for 
proper midtracheal positioning in infants that weighed 1, 2 
and 3 kg, respectively. Furthermore, from their radiological 
study on 16 live neonates, Todres and colleagues? recom- 
mended that routine radiographic interpretation of the tip 
of the tracheal tube should be correlated with the position 
of the infant’s neck, but this is inappropriate for routine 
neonatal anaesthesia. 

The present study lends support to the clinical technique 
suggested by Bloch? which involves the intubation of one 
main bronchus (diagnosed by unilateral air entry) followed 
by slow withdrawal of the tube until air entry becomes 
bilateral. The tip of the tube at this point is at the level of 
the bifurcation of the trachea. The tube is finally withdrawn 
a further 1.5-2.0 cm thereby placing its tip at approximately 
the midpoint of the trachea. Our study further reveals that 
location of the tip of the tube at the bifurcation can also be 
confirmed by flexing the infant’s neck. This should again 
result in unilateral air entry. It might be argued that the 
1.5-2.0 cm withdrawal suggested by Bloch is longer than 


O cm 
Pa Displacement 


bifurcation ae 
5 cm 


Fig. 1. Range of tracheal length, safety zone and observed displacement of tracheal tube tip, drawn to scale. 


the 0.5-1.0 cm displacement recorded in our study, but this 
apparent discrepancy should be correlated with the fact that 
the trachea and consequently the safety zone is longer in 
the live infant than in the cadaver.’ 
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The oculo-emetic reflex 


A rationalisation of postophthalmic anaesthesia vomiting 


A. A. VAN DEN BERG, A. LAMBOURNE anp P. A. CLYBURN 


Summary 

Data related to the incidence of postoperative vomiting were collected during prospective studies on 607 ophthalmic surgical 
patients of all ages who underwent halothane anaesthesia with spontaneous ventilation. Analysis of data in respect of age, sex 
and surgical site variables, and time of onset of vomiting, identified a female sex-related vomiting incidence of about 13% and a 
Squint-related vomiting incidence of about 41%, no relationship between age and vomiting was identified. The analyses showed 
that squint surgery predisposed particularly to emesis, and was associated with a high incidence of both early and delayed 
vomiting. It is suggested that the apparent absence of an age—vomiting relationship in ocular, and especially squint, surgery, and 
the high incidence of vomiting, particularly the early vomiting associated only with squint surgery, provide clinical evidence for 
the existence of an oculo-emetic reflex. Our observations show that intra- and postoperative surgical stimulation of this oculo- 


emetic reflex is reflected in the incidences of vomiting after ocular surgery. 


Key words 
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Ocular surgery is reputed to be emetic in both children! 
and adults.?~* A study of vomiting after ophthalmic surgery 
in this hospital revealed the emetic influence of surgical 
site. Intraocular operations were associated with a low 
emetic predisposition, and non-intraocular procedures, par- 
ticularly squint correction surgery, with a higher emetic 
tendency. It was suggested that altered stresses in the squint- 
corrected eye were responsible, through a central reflex 
pathway, for the high incidence of vomiting after squint 
surgery. 

The emetic sequelae of squint surgery performed under 
halothane anaesthesia with spontaneous ventilation are well 
described.°-° However, many general factors, especially 
sex!9 and age,!! influence the incidence of postoperative 
vomiting. Data collected at this hospital during the above 
study, and further prospective studies on antiemetics (sub- 
mitted for publication), intraocular pressure +? and ventila- 
tion techniques (unpublished) in ophthalmic anaesthesia, 
were subjected to further retrospective analysis in order 
to determine whether all ophthalmic surgery is emetic,’~* 
and to assess on clinical grounds whether a central reflex 
mechanism is involved in the high incidence of vomiting 
observed after squint surgery." 


Method 


Four randomised controlled studies were conducted be- 
tween 1983 and 1986 at the Riyadh Armed Forces Hospital 


into the effects of premedication, peri-operative antiemetics 
and ventilation techniques in ophthalmic anaesthesia. These 
studies yielded a pool of postoperative morbidity data on 
607 ASA grade | or 2 ophthalmic patients of all ages. 
There were three premedication groups. Group 1, which 
comprised 307 patients, derived from an antiemetic study $ 
and from an unpublished study of ventilation during 
ophthalmic surgery. They received intramuscular morphine 
(0.10-0.15 mg/kg) and atropine (6-8 ug/kg). Groups 2 and 
3 comprised 150 patients each, and derived from two 
subsequent combination antiemetic studies (submitted for 
publication). They received either oral diazepam and 
metoclopramide (0.14 mg/kg of each) or oral diazepam with 
droperidol (0.07 mg/kg of each) respectively. 
Peri-operative antiemetics were administered to the 
patients in these three groups as follows. Group 1 received 
either intravenous droperidol (0.035 mg/kg) with induction, 
intravenous metoclopramide (0.14 mg/kg), intramuscular 
prochlorperazine (0.18 mg/kg), or intravenous saline (1-2 
ml) towards the end of the operative procedure. Group 2 
received either droperidol (0.035 mg/kg), prochlorperazine 
(0.0875 mg/kg) or saline (1-2 ml) intravenously at induction 
of anaesthesia. Group 3 received either metoclopramide 
(0.14 mg/kg), prochlorperazine (0.0875 mg/kg) or saline 
(1-2 ml) intravenously at induction of anaesthesia. 
Anaesthesia was induced in adults with a sleep dose of 
intravenous thiopentone; children received an inhalational 
induction. Tracheal intubation was performed after the 
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administration of suxamethonium 1.5 mg/kg (pretreatment 
was given with alcuronium 0.03 mg/kg) and lignocaine 
laryngeal spray. Anaesthesia was maintained by spontan- 
eous ventilation of nitrous oxide, oxygen and halothane, 
with the operating table inclined 10-15° head-up. All 
patients were given intravenous fluids until oral fluids were 
tolerated postoperatively. Pethidine, paracetamol and meto- 
clopramide were prescribed for postoperative pain and 
vomiting. 

Anaesthesia was administered or supervised by one of 
the authors (A.A.v.d.B.), who visited all patients on the 
day after surgery. A note was made of any incident of 
postoperative vomiting or retching as recorded by the 
anaesthetist or nursing staff, and verified by questioning of 
patient. Details of postoperative analgesic and antiemetic 
administration were recorded. Retches were recorded as 
vomits in view of their similar physiology. 

Initial analyses compared patients (analysis of variance, 
Anova), vomiting incidences, analgesic requirement rates 
and the effects of analgesics on postoperative vomiting (Chi- 
squared tests) in each of the premedication and intra- 
operative antiemetic subgroups. Anova was performed 
on data after a logarithmic transformation to compare 
quantitative variables of three or more subgroups. Data 
pooled from the premedication and peri-operative anti- 
emetic subgroups were then analysed to assess the effects 
of age. sex and surgical site on vomiting by two methods: 
an additive model using age, sex and type of operation 
with weighted analysis of the proportions in each cell, as 
described by Snedecor,'> and a multiple logistic regres- 
sion '* using sex, age and type of operation as independent 
variables, and the presence or absence of vomiting as the 
dependent variable. 
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Finally, data regarding early postoperative vomiting 
(defined as that which occurred on the operating table at 
the end of anaesthesia or in the recovery ward) were ex- 
tracted and analysed using Fisher’s Exact Probability Test 
(FEPT). 


Results 


Comparability of groups (Table 1) 


The premedication and antiemetic regimens yielded 10 sub- 
groups of patients who were found to be similar in respect 
of age, weight, duration of anaesthesia (DOA), recovery 
ward time (RWT) and sex. 


Effects of premedication and antiemetic agents on vomiting 
(Table 2) 


No statistically significant difference in the incidence of 
vomiting occurred between saline (control) and the other 
antiemetic subgroups within premedication Groups 1, 2 and 
3 (p > 0.05 for all comparisons). Analysed collectively, a 
significantly (p < 0.05) lower incidence of vomiting (18%) 
occurred in patients who received prochlorperazine. The 
overall incidences of vomiting were similar in the three pre- 
medication groups. 


Effect of premedication on postoperative analgesic usage 


(Table 3) 


All subgroups of patients premedicated with morphine 
required less postoperative analgesia than those premedi- 
cated with diazepam. This attained statistical significance 
in some subgroups, and overall. 


Table 1. Comparison of patients in premedication study groups (1, 2 and 3) and in intra-operative antiemetic drug subgroups (saline control, 
droperidol, metoclopramide and prochlorperazine). 


Premedication 


Intra-operative antiemetic 





study group Saline (control) Droperidol 

| Morphine and atropine 

M F Total M F Total 
Patient numbers 36 24 60 33 29 58 

Mean Range Mean Range 
Age, years 45 < l-74 49 < 1-80 
Weight, kg 49 4-76 S5 5-94 
DOA, minutes 81 25-185 69 20-165 
RWT, minutes 4] 20-75 38 10-95 
2 Diazepam and metoclopramide 

M F Total M F Total 
Patient numbers 29.21 50 29 2l 50 

Mean Range Mean Range 
Age, years 52 < 1-81 44 < 1-84 
Weight, kg 53 3-90 47 1-92 
DOA, minutes 78 27-160 75 15-192 
RWT, minutes 38 15-130 35 15—60 
3 Diazepam and droperidol 

M F Total 
Patient numbers 30 20 50 

Mean Range 
Age, years 40 < 1-90 
Weight, kg 53 8-97 
DOA, minutes 75 20-120 


DOA, duration of anaesthesia; RWT, recovery ward time. 


Metoclopramide Prochlorperazine Total 
M F Total M F Total M F Total 
39 20 59 83 47 130 191 116 307 
Mean Range Mean Range Mean Range 
44 < 1-83 46 < 1-83 46 < 1-83 
47 4-98 52 4-85 51 4-98 
69 30-190 69 20-140 71 20-190 
43 5-180 39 15-95 40 5-180 
M F Total M F Total 
29 2l 50 87 63 150 
Mean Range Mean Range 
53 2-85 49 < 1-85 
54 6-76 5I 1—92 
74 30-135 75 15-192 
ST 15—65 36 15-130 
M F Total M F Total M F Total 
29 2l 50 28 22 50 87 63 150 
Mean Range Mean Range Mean Range 
SI < 1-84 44 < 1-88 45 < 1-90 
58 8-116 50 8-87 54 8-116 
81l 40-195 74 20-125 76 20-195 
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Table 2. Incidence of postoperative vomiting in premedication and intra-operative antiemetic study Groups 1, 2 and 3. 


Premedication 
study group Saline (control) Droperidol 
1 Morphine and n 60 58 
atropine v 16 27%) 16 (28%) 
2 Diazepam and n 50 50 
metoclopramide v 10 20%) 10 20%) 
3 Diazepam and n 50 
droperidol v 18 (36%) 
n 160 108 
apa v 44 (28%) 26 (24%) 
p ns ns 


Intra-operative antiemetic study groups 


Metoclopramide Prochlorperazine Total p 
59 130 307 a 
16 (27%) 26 (20%) 74 (24%) 
50 150 ii 

7 (14%) 27 (18%) 
50 50 150 es 

11 (22%) 8 (16%) 37 (25%) 

109 230 607 <0.05 
27 (25%) 41 (18%) 138 (23%) saline vs. 
prochlorperazine 
ns ns ns 





n, patient number; v, number (percentage) who vomited; ns, not significant. 


Table 3. Incidence of postoperative analgesic requirement as affected by premedication and intra-operative antiemetics. 


Premedication 
study group Saline (control) Droperidol 
| Morphine and n 60 58 
atropine a 9 (15%) 8 (14%) 
2 Diazepam and n 50 50 
metoclopramide a 23 (46%) 14 (28%) 
3 Diazepam and n 50 
droperidol a 21 (42%) 
n 160 108 
Tota a 53 (34%) 22 (21%) 
p <0.01 ns 


n, patient numbers; a, number (percentage) of patients who required postoperative analgesia; ns, not significant. 


Metoclopramide Prochlorperazine Total p 
59 130 307 - 
10 (17%) 35 (27%) 62 (20%) 
50 150 di 
19 (38%) 56 (37%) 
50 50 150 = 
26 (52%) 20 (40%) 67 (45%) 
109 230 607 
36 (35%) 74 (35%) 185 (34%) 
< 0.001 ng <0.001 


Table 4. Incidence of postoperative vomiting related to premedication and postoperative analgesic requirements. 
Patients who required 


Patients who did not require 


Premedication study group postoperative analgesics p postoperative analgesics 
1 Morphine and atropine y : (35%) <0.05 ge (22%) 
2 Diazepam and metoclopramide ; p (14%) nS ‘ (20%) 
3 Diazepam and droperidol : (27%) ns o (23%) 
Total : 4: (25%) i 193 (22%) 


n, number of patients; v, number (percentage) of patients who vomited; ns, not significant, 


Effect of premedication and postoperative analgesic on post- 
operative vomiting (Table 4) 


A significantly (p < 0.05) higher incidence of vomiting 
occurred in patients premedicated with morphine who 
received postoperative opioid analgesia compared with 
patients premedicated with diazepam. However, the mean 
incidences of vomiting (25% and 22%) were similar. 


Effects of age, sex and surgical site on vomiting 


There were no major differences in the incidences of vomit- 
ing among the subgroups, and consequently the data were 
pooled to provide the larger sample size necessary to assess 
the effects of age, sex and surgical site. Three surgical sites 
were considered: ocular (with intraocular, nonsquint ocular 
and squint subgroups); orbital; and combined sites. There 


were significant differences in age and weight distributions 
among these groups and subgroups; patients who underwent 
intraocular surgery, or procedures at combined sites, were 
older, and those who had squint surgery were younger. 
Mean DOA and RWT were similar. Those with combined 
site surgery were omitted from the subsequent analysis due 
to the small number of patients (Table 5). Numbers in some 
subgroups are small, but no significant differential effects 
on emesis were produced by either the premedication or 
antiemetic changes within the surgical site groups (p > 0.05 
all comparisons: Table 6), 

Patient data within the operative site groups were then 
categorised by sex and three age spans: < 1 to 12 years; 13 to 
48 years; and >49 years, to assess sex, age and squint- 
specific emesis (Table 7). This analysis showed a signifi- 
cantly greater incidence of vomiting, regardless of age and 
sex, only after squint surgery (p < 0.001). Sex did not 
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Table 5. Comparison of patients grouped by anatomical site of surgery. 
Ocular 
Intraocular Nonsquint Squint Orbital Combined Total p 
Sex M F M F M F M F M F M F 
Patient numbers 242 156 39 35 50 20 25 28 7 5 363 244 ns 
Total numbers 398 74 79 53 12 607 
Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range 
Age, years 57 < 1-90 30 < 1-75 12 1—62 30 < 1-79 6l 18-81 46 <I-90 <0.01 
Weight, kg 58 3-116 44 4-97 30 8-88 43 8-8] 57 39-77 53 3-116 <0.01 
DOA,* minutes 75 20-190 66 20-185 70 35-130 77 15-195 86 75-115 74 15-195 ns 
RWT,** minutes 39 13-180 35 15-85 37 595 38 2-75 30 10-50 38 5-180 ns 
* DOA, duration of anaesthesia. 
** RWT, recovery ward time. 
Table 6. Incidence of vomiting related to anatomical site of surgery and different premedications and intraoperative antiemetics. 
Site of surgery 
Premedication Peri-operative Ouar 
study group antiemetic Intraocular Nonsquint Squint Orbital Combined site Total 
l Morphine and Saline n 35 Il 8 5 l 60 
atropine v 5 (14%) 2 (18%) 5 (63%) 4 (80%) 0 (0%) 16 (27%) 
Droperidol n 39 7 5 4 3 58 
y 9 (23%) 2 (29%) 2 (40%) 1 (25%) 2 (67%) 16 (28%) 
Metoclopramide n 37 3 13 5 l 59 
v 6 (16%) 0 (0%) 8 (62%) 2 (40%) 0 (0%) 16 (27%) 
Prochlorperazine n 91 I] 16 It l 130 
v 16 (18%) 0 (0%) 9 (56%) 1 (9%) 0 (0%) 26 (19%) 
Total n 202 32 42 25 6 307 
v 36 (18%) 4 (13%) 24 (57%) 8 (32%) 2 (33%) 74 (24%) 
2 Diazepam and Saline n 35 6 3 4 2 50 
metoclopramide y 8 (23%) 0 (0%) 2 (67%) 0 (0%) 0 (0%) 10 (20%) 
Droperidol n 32 8 3 6 l 50 
v 3 (9%) 4 (50%) 2 (67%) 1 (17%) 0 (0%) 10 (20%) 
Prochlorperazine n 32 6 4 5 3 50 
v 4 (13%) 0 (0%) 2 (50%) 1 20%) 0 (0%) 7 (14%) 
Total n 99 20 10 15 6 150 
v 15 (15%) 4 (20%) 6 (60%) 2 (13%) 0 (0%) 27 (18%) 
3 Diazepam and Saline n 31 6 9 4 0 50 
droperidol v 9 (29%) 2 (33%) 5 (56%) 2 (50%) 0 (0%) 18 (36%) 
Metoclopramide n 32 8 4 6 0 50 
v 6 (19%) 2 (25%) 3 (75%) 0 (0%) 0 (0%) 11 (22%) 
Prochlorperazine n 34 8 5 3 0 50 
Vv 5 (15%) 1 (13%) 2 (40%) 0 (0%) 0 (0%) 8 (16%) 
Total n 97 22 18 13 0 150 
v 20 (21%) 5 (23%) 10 (57%) 2 (15%) 0 (0%) 37 (25%) 


n, patient numbers; v, number (percentage) of patients who vomited. 


appear to affect the incidence of vomiting in orbital surgery, 
but the incidence was higher by 11 to 14% in females who 
underwent ocular surgery (p < 0.01: Table 8). Age had no 
significant effect on vomiting in ocular subgroups, but there 
was a significantly higher incidence in patients under 12 
years of age who underwent orbital surgery than in other 
orbital subgroups (p < 0.02: Table 9). The equal incidences 
of vomiting that occurred after intraocular and nonsquint 
ocular surgery rationalised their combination for compari- 
son with the squints (Table 10). An additive model that 
used sex and type of operation with weighted analysis of 
the proportion in each cell!* demonstrated that the inter- 
action effect was — 2%, with a standard error of 7.3%, i.e. 
nonsignificant. The analysis was continued to assess the 
main effects of both female sex and squint surgery. This 
identified a female sex-related vomiting incidence of about 
13% and a squint-related vomiting incidence of about 


41%, both of which are highly significant (p < 0.001). No 
significant relationship was identifiable between age and 
vomiting. 

The analysis was then performed using a logistic regres- 
sion mode] '* to test the results of the simultaneous effects 
on vomiting of age, sex and type of operation. This model 
supported the previous analysis, and demonstrated a non- 
significant age effect (p = 0.13) but highly significant sex 
and squint effects (p < 0.001 for both effects). The relative 
risks associated with each factor, and their respective 95% 
confidence intervals, are shown in Table 11. 


Incidence of early vomiting 


Early postoperative vomiting occurred in nine (2.3%) 
patients after intraocular surgery, in seven (10%) after 
squint surgery, in one (1.8%) after an orbital procedure and 
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Table 8. Incidence of postoperative vomiting related to gender, 
anatomical site and type of operation. 





Gender 
Site and type 
of operation Male Female Difference p 
Orbital n 25 28 7 
V 6 (24%) 6 (21%) (3%) 
Ocular 
Intraocular n 242 156 
v 30(12%) 4l (26%) (14%) <0.01 
Non-intraocular 
Nonsquint n 40 34 
v5 (13%) 8(24%) (11%) <00! 
Squint n 49 21 
v 26(53%) 14 (67%) (14%) <0.01 


SERRANA eens is asc 
n, patient numbers; v, number (percentage) of patients who 
vomited; ns, not significant. 


Table 9. Incidence of vomiting related to patient age, anatomical 
site and type of operation. 


ee A 
Age (years) 


Vomiting < 1-12 13-48 > 49 p 
ree OAA A A S S N E ES 
Orbital n 18 19 16 

v 8 (44%) 2(11%)  2(13%) ~9-92 
Ocular 
Intraocular n 26 54 318 
v 8(31%) 11(20%) 52(16%) PS 
Non-intraocular 
Nonsquint n 31 21 22 
v 4(13%) 5(24%)  4(18%) *S 
Squint n 47 22 l 
v 26(55%) 14(64%) 0(0%) PS 


A EEE- 
n, patient numbers; v, number (percentage) of patients who 
vomited; ns, not significant. 


in two (2.7%) after nonsquint ocular surgery. The higher 
rate associated with squint correction was significant 
(p = 0.006; FEPT, two tailed) when compared to the 
combination of the three other groups. 


Discussion 


Analysis of data gathered during our four successive studies 
on morbidity after ophthalmic anaesthesia made us scep- 
tical of the belief that all ophthalmic procedures are asso- 
ciated with a high incidence of vomiting, and suggested the 
possibility of an oculo-emetic reflex. Patient data collected 
during these individual studies were surprisingly similar 
overall. Some differences were elicited by study group 
comparisons; the overall beneficial antiemetic effect of pro- 
chlorperazine; the lesser analgesic requirements of patients 
premedicated with morphine; and an apparent additive 
emetic effect of postoperative opioid given to patients pre- 
medicated with morphine. These findings were considered 
to have important clinical implications, but did not pre- 
clude pooling of all data in an attempt to analyse other 
factors that contributed to vomiting. 

Review of the literature reveals that squint surgery is 
associated with incidences of vomiting that range from 56% 
to 85%.9°-° However, the reported incidences of up to 50% 
after adult ocular surgery?'3:5:!5 are no higher than those 
associated with nonocular surgery, in which rates of up to 
68% have been reported.!°:11.16-20 Our finding in each pre- 
medication study group, and overall, of an incidence of 
vomiting between 18% and 23% for all nonsquint ophthal- 
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Table 10. Incidence of vomiting related to gender in patients who 
underwent ocular surgery. 





Type of operation 


Gender Squint Nonsquint Difference 
Female n 21 190 41% 
v 14 (67%) 49 (26%) 
Male n 49 282 41%% 
v 26 (53%) 35 (12%) ' 
Difference 13.6% 13.4% 


Main effects: female sex effect, 13% (SEM 3%) p < 0.001, 95% 
CI (7%-19%); squint effect, 41% (SEM 2.8%) p < 0.001, 95% 
CI (35%-47%); interaction effect, —2% (SEM 7.3%) p > 0.2. 

n, patient numbers; v, number of patients (percentage) who 
vomited: CI, confidence interval. 


Table 11. Multiple logistic regression. Relative risk estimate of 
effects of age, gender and site/type of surgery on risk of vomiting. 








95% 
Relative Confidence 
risk interval p 

Age (vears) 

< 1-12 1.3 0.9-1.8 ns 

13-48 ki 0.7-1.5 ns 
49-96 l 
Gender 

Female 1.6 1.2-2.3 < 0.001 
Male l 
Site/tyvpe of surgery 
Squint 2.9 1.8-4.6 <0.001 
Nonsquint ONIO * id 0.5-1.6 ns 
Orbital 0.9 0.4-1.5 ns 


Intra-ocular l 





* Nonsquint ocular non-intraocular. 


mic surgery, and of 50% to 67% after squint surgery, 
appears to show that only surgery for squint correction is 
especially emetic. 

We were not able to identify a relationship between age 
and vomiting in ocular surgery, but were able to identify a 
female sex-related vomiting incidence of about 13% and a 
squint surgery-related vomiting incidence of about 41%. 
Quantification of these factors suggests a ‘vomiting pre- 
dictor model’ for ocular surgery, yet to be tested pro- 
spectively, which predicts a baseline vomiting incidence 
after nonsquint ocular surgery of 12% in males and of 
25% (12 + 13%) in females, and of 53% (12 + 41%) in 
males and of 66% (12% + 13% + 41%) in females after 
squint surgery. The major value of this analysis, however, 
is the approximate quantification of the female predisposi- 
tion and of the predisposition to vomiting associated with 
squint correction. 

Squint correction surgery in most European and North 
American centres is performed mainly in young patients; 
however our patients are of all ages, from 1 to 62 years. 
This enabled us to demonstrate that age has no obvious 
effect on the incidence of vomiting after squint surgery. We 
observed a high incidence of early vomiting only after 
squint surgery; there were low incidences after nonsquint 
ocular and orbital surgery (10% compared with 1.8% 
and 2.7%). Early vomiting occurs when patients are still 
drowsy, with the operated eye bandaged, and thus a visual 
cortical emetic aetiology is improbable. Collectively, these 
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findings provide strong clinical evidence for a centrally- 
mediated reflex that arises*from stresses and strains in 
the squint-corrected eye, as has been hypothesised by 
others.?:21:32? The existence of this reflex could explain, 
and in turn be quantified by, the high incidence of vomiting 
after squint surgery identified in this study. Such a reflex 
may account for the variable vomiting rates reported after 
ophthalmic surgery in which differentiation between squint 
and nonsquint surgery is not made. The data from the pres- 
ent analysis support our earlier contention that squint sur- 
gery alone is primarily responsible for ophthalmic an- 
aesthesia’s emetic reputation.* 

Further evidence to support the existence of the reflex is 
provided by our observations in other ocular procedures. 
Traumatic operations, such as cyclocryotherapy and retinal 
detachment surgery, which involve severe intra-operative 
manipulation of the eye with marked residual eye discom- 
fort, are associated with modest increases in the incidences 
of early and delayed vomiting (6%, 1 of 14 patients and 
29%, 4 of 14 patients respectively). Nontraumatic intra- 
ocular procedures, such as cataract surgery, in which there 
is little intra-operative eye manipulation and minimal post- 
operative eye discomfort, have low incidences of vomiting 
(2.3%, 9 of 398 patients and 18%, 72 of 398 patients). 
Subtle stimuli that arise from maintained stresses in the 
musculature of the squint-corrected eye appear to stimulate 
this oculo-emetic reflex most profoundly, but any ocular 
stimulus would have the potential to do so. This may ex- 
plain the emesis seen in ocular pathology such as acute 
glaucoma. 

The oculocardiac reflex, described first by Aschner ?? and 
Dagnini** in 1908, is inhibited by atropine premedica- 
tion.?* Atropine also reduces emesis after squint surgery.° 
This suggests similar neural pathways for both reflexes. 
However, the oculocardiac reflex produces intra-operative 
morbidity (arrhythmia) which is unperceived by the patient, 
whereas the oculo-emetic reflex induces morbidity (vomit- 
ing) postoperatively, and is more likely to be perceived by, 
and distressing to, the patient. 

We conclude that this unique propensity of squint sur- 
gery to promote vomiting, the absence of a demonstrable 
age relationship in the incidence of vomiting after ocular 
surgery and the high early vomiting rates after squint 
surgery, confirm the existence of an oculo-emetic reflex. 
We suggest that suppression of the contribution of this 
reflex to vomiting by use of either pre-operative anti- 
cholinergics® or of adequate doses of antiemetics?® is 
advisable, both to reduce the morbidity of vomiting after 
squint surgery, and the hazard of vomiting after intraocular 


surgery. 
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A new method of analgesia for relief of circumcision pain 


K.H.ANDERSEN 


Summary 


A prospective, randomised, double-blind study was designed to determine whether topical application of 2% lignocaine is effective 
in decreasing analgesic drug requirements during and after circumcision surgery. General anaesthesia with halothane and nitrous 
oxide 60-70% in oxygen was administered via a facemask and a Bain system. Administration of halothane was stopped after 
removal of the foreskin; lignocaine (2%) or placebo was applied topically as drops to the surface of the penis to two groups of 
patients. Halothane was restarted if the anaesthesia was ineffective. The intra-operative consumption of halothane was signifi- 
cantly less (p < 0.05) in the treated group as compared with the placebo group (0 and 17, SEM 3, % X minute). The treated group 
required significantly less (p < 0.002) pethidine after operation (5 and 10 patients), and the pain-free period was significantly 


longer (p < 0.01) (41, SEM 6 and 6, SEM 2 minutes) as compared with the placebo group. 


Key words 


Anaesthetic techniques; regional, topical. 
Pain; postoperative. 


Good analgesia with minimal side effects is particularly im- 
portant in paediatric surgery such as circumcision. The 
several techniques described for pain relief in children in- 
clude systemic administration of narcotics,'~* blockade of 
the dorsal nerve of the penis,*:> caudal block °’ and topical 
application of lignocaine ointment or jelly. However, all 
these studies considered solely analgesia after operation. 
The purpose of the present study was to investigate the 
intra-operative use of topical lignocaine on the under- 
surface of the foreskin of the penis, after the foreskin is 
removed. 


Materials and methods 


Twenty-four otherwise healthy children scheduled for elec- 
tive circumcision were studied. Informed consent was ob- 
tained from all parents and the study was approved by the 
Copenhagen Committee on the Ethics of Science. Pre- 
medication was with diazepam (0.7 mg/kg) per rectum, 
given one hour before the procedure. The operation was done 
with a standard surgical technique by different surgical staff 
or residents. 

The patients were randomly assigned to one of two 
groups: lignocaine 2% or placebo isotonic NaCl. Neither 
the investigator, surgeons, nurses nor patients (nor their 
parents) knew the allocation. 

General anaesthesia consisted of halothane 1.5-3% and 
nitrous oxide 60-70% in oxygen administered with a face- 


mask, through a Bain system with all patients breathing 
spontaneously. The halothane concentration was noted 
minute by minute before and after the removal of the 
foreskin. Heart rates were determined with an ECG rate 
meter. 

When the foreskin was removed the investigator started 
to apply lignocaine or saline with a 10-ml injection syringe 
onto the undersurface of the residual foreskin to a maxi- 
mum of 10 ml. The halothane administration was stopped 
and anaesthesia continued with nitrous oxide 60-70% in 
oxygen and a drop from the syringe now and then. If the 
patient’s heart rate increased and (or) the patient began to 
move, the halothane administration was restarted so that 
the heart rate was maintained at the pre-operative value. 
The duration of the operation was recorded. The children 
received rectal pethidine 2 mg/kg in the recovery room if 
they started to complain or cry from pain. The time from 
the end of the operation to the start of pain was defined as 
the pain-free period. If they were discharged from the re- 
covery room and then started to complain or cry from pain, 
the time and the type of analgesic was noted at the ward; 
pethidine 2 mg/kg (rectally) and (or) lignocaine jelly 2% 
was applied topically. Blood samples for determination of 
plasma levels of lignocaine were taken 5, 15, 30, 60, 80 and 
90 minutes after the start of the lignocaine in four patients. 
Based on the characteristics of the data a Mann-Whitney 
test or Fisher’s exact test was used to determine whether 
the two groups differed significantly. Statistical significance 
was assumed at p < 0.05. 
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Table 1. Details of patients and results. Values expressed as mean 


(SEM). 
Saline Lignocaine 

Number lI 13 
Age, months 67 (14) 69 (10) 
Weight, kg 23 (4) 23 (2) 
Duration of surgery, minutes 34 (2) 32 (3) 
Halothane consumption before 

application of lignocaine, 

% x minutes 23 (2) 25 (1) 
Halothane consumption during 

analgesia with lignocaine, 

% x minutes 17 (3) 0* 
Pain-free period, minutes 6 (2) 41 (6)* 
*p < 0.05, 


Table 2. Results after operation. Values expressed as mean (SEM). 


Saline Lignocaine 

Number I] 13 
Number of patients who received 

analgesics after operation, % 10 91) 10 (77) 
Number of patients who had 

pethidine. 10 5* 
Number of patients who had 

lignocaine jelly 0 5* 
* p < 0.02. 

Results 


The average age was 68 months (range 18-152 months). 
There was no significant difference between the groups in 
terms of age, weight, duration of operation, or the accumu- 
lated product of halothane concentration and duration of 
administration, before the start of the topical lignocaine 
(p > 0.1) (Table 1). 

There was a significant difference between the control 
and the treatment group in the cumulative halothane con- 
centration and duration of administration product, after 
the start of the topical analgesia (p < 0.05), and with re- 
gard to the length of the pain-free period (p < 0.01), (Table 
1). There was also a significant difference between the two 
groups in the amount of analgesics given (p < 0.002), and 
the type of analgesic required to relieve pain after dis- 
charged from the recovery room (p < 0.02) (Table 2). 
Blood samples showed concentrations below 0.25 ug/ml. 


Discussion 


Circumcision in infants is associated with severe intra-oper- 
ative and postoperative pain which may cause restlessness, 
agitation and bleeding. All current techniques used to con- 
trol postoperative pain after circumcision have complica- 
tions and side effects. Parenterally administered narcotics 
cause respiratory depression and nausea or vomiting.’ 
Dorsal nerve block can, without proper precaution, cause 
a haematoma and possibly gangrene,!° from accidental 
puncture of the dorsal artery or vein of the penis during 
the attempt to infiltrate the dorsal nerves, which lie deep to 
Buck’s fascia. Such serious complications may be avoided 
if a simple ring block of the penis is performed.’ Caudal 
blocks can cause respiratory depression, dural puncture and 
require special skills.1) Topical lignocaine has been re- 
ported by Tree-Trakarn et al.® to provide effective postoper- 
ative pain relief after circumcision performed under general 
anaesthesia. Compared to the present technique, topical an- 
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algesia with lignocaine ointment is as easy to perform as 
the lignocaine solution analgesia, so it can be used by 
parents to provide postoperative analgesia after discharge. 
Intra-operative, topical lignocaine cannot be used in the 
form of jelly or ointment, because it will make the penis 
slippery and interfere with surgery. The present technique 
using aqeuous solution of lignocaine not only provides an- 
algesia but the drops of lignocaine help to keep the field 
Clean. The present method of analgesia cannot be used 
alone to provide operative analgesia, because lignocaine 
does not penetrate intact skin; it will only penetrate the 
undersurface of the foreskin, and the exposed nerve endings 
and skin edges which remain after surgery. Once the fore- 
skin was removed and the lignocaine application begun, the 
analgesia was sufficient to allow halothane to be discon- 
tinued so that anaesthesia could be continued with 60- 
70% nitrous oxide and oxygen alone. The pain relief 
achieved by this method during the operative procedure, as 
assessed by heart rate and movement of the child, appeared 
to be equal to that of halothane. Later analgesic require- 
ments in the recovery room, could usually be met by the 
use of topical lignocaine jelly. The absorption of lignocaine 
from the wound did not cause toxic levels to be reached in 
the plasma, that is not greater than 8.0 ug/ml.'2-15 

Interpretation of our data about the period after the 
operation should be cautious since it is obvious that the 
indications for pethidine or further lignocaine jelly were 
not stringently applied. Nevertheless the duration of the 
pain-free intervals in the two groups is very impressive. 

Topical application of aqueous lignocaine by this means 
has several advantages. The technique is simple and re- 
quires no special skills. It not only reduces the need for 
other anaesthetic agents with their attendant disadvantages, 
but also provides for a smooth transition into the postoper- 
ative period. 
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CASE REPORT 


Anaphylaxis due to suxamethonium in a 7-year-old child: a 14-year 
follow-up with allergy testing 


E. S. K. ASSEM anp I. E. SYMONS 


Summary 

In 1973 a 7-year-old girl had anaphylactic reactions after two general anaesthetics. In-vitro testing with the leucocyte challenge 
histamine release test showed a strong response to suxamethonium, and other tests indirectly suggested an allergic mechanism. 
The conclusion was that this was an allergy to suxamethonium. Further blood was sent for testing against a range of neuromu- 
scular blockers, but the patient was ‘lost’ until she re-appeared 14 years later as an antenatal patient. In-vitro testing was 
repeated against suxamethonium and all the available neuromuscular blockers after delivery. The radio-allergosorbent test for 
allergen-specific IgE antibodies was performed on newly collected serum and that which had been stored for 13-14 years. Skin 
testing was also performed. The results remain positive and suggest a degree of allergy to all the neuromuscular blockers with 


the possible exception of vecuronium. The radio-allergosorbent test was negative in the patient’s baby. 


Key words 


Allergy; radio-allergosorbent test. 
Neuromuscular relaxants, suxamethonium. 


Case history 


A 20-year-old obstetric patient with a history of allergic 
reaction to suxamethonium was referred from the antenatal 
clinic at 36 weeks’ gestation in her first pregnancy, which 
was proceeding normally. It appeared from her hospital 
notes that at the age of 7 she had had an anaphylactic 
reaction, after induction of anaesthesia for an ENT oper- 
ation. Premedication with trimeprazine was followed by 
thiopentone and suxamethonium, when she developed 
bradycardia, cyanosis and bronchospasm, with circulatory 
collapse. She was successfully resuscitated with compound 
sodium lactate solution, hydrocortisone and atropine, and 
the operation abandoned. 

Some months later it was decided to re-admit her to 
hospital for the same operation and with the same anaes- 
thetic technique. She showed no reaction to thiopentone, 
but after suxamethonium 30 mg gave a few convulsive 
twitches and rapidly started to ‘go off colour’. Halothane 
1% was also given. Examination under anaesthetic and 
bilateral myringotomy was performed, but it was decided 
not to proceed to adenoidectomy as she became virtually 
pulseless and was again resuscitated with intravenous fluids 
and oxygen. She was transferred to the Intensive Therapy 


Unit for observation since she remained cyanosed without 
added oxygen. There were no physical signs in the chest 
after a brief period of bronchospasm. She made a complete 
recovery and was referred for further investigation because 
the anaesthetist believed strongly that she was allergic to 
suxamethonium. She had had a previous anaesthetic for an 
ENT procedure at another hospital at the age of 5. The 
anaesthetic chart was not available but it was thought likely 
that she had received suxamethonium since this was the 
usual practice at that hospital. 

A sample of blood was sent to University College 
London (UCL) for testing. A leucocyte challenge (hista- 
mune release)!’? test was performed which showed a strong 
response (histamine release) to suxamethonium and no 
response to thiopentone (Table 1). Other tests suggested 
indirectly an allergic mechanism rather than a nonimmuno- 
logically mediated reaction (idiosyncrasy); the evidence 
included high histamine release with anti-IgE serum in the 
absence of cther known allergies, and history of possible 
previous exposure without reaction. Total serum IgE (a 
nonspecific test for immediate-type allergy) was normal, 
but this is a common finding and does not exclude allergy. 

The conclusion was that there was an allergy to suxa- 
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Table 1. Leucocyte histamine release tests. Values expressed as mean (SEM). 


Percent histamine release 


Concentration First test, Second test, Third and fourth tests, 
Treatment ug/ml December 1973 December 1974 ' June 1987 
Control (buffer) — 6.35 (0.95) — — 9.83 (0.57) 
Suxamethonium 4 — — — — 10.05 (0.32) 
10 46.69 (4.00) — — — — 
20 — — — — 24.84 (0.45) 
Tubocurarine 4 —_ — — — 24.84 (0.64) 
10 mmm — 9.39 (0.40) — — 
20 — m=- — — 26.87 (0.36) 
Gallamine 4 a -l — — 9.42 (0.50) 
10 — — 3:57 (0.22) — — 
20 — — — — 8.80 (0.40) 
Pancuronium 4 — — a — 7.58 (0.77) 
10 m ~— 8.41 (0.68) — — 
20 — — — — 10.99 (0.77) 
Alcuronium 4 — — — — 11.82 (0.78) 
19 m — 5.59 (0.30) — — 
20 m — — — 10.54 (0.50) 
Atracurium 4 — -l — — 0* (0.50) 
20 — — — — 2.73 (0.80) 
Vecuronium 4 = — — — 9.59 (0.10) 
20 — — — — 7.58 (0.77) 


Others** one _— 


wenn ee — — — 


* High blank reading (fluorescence) subtracted, result difficult to interpret. 
** In 1973 thiopentone gave a negative result, and anti-I[gE caused substantial release. 


methonium, but it was suggested that further leucocyte 
challenge tests should also be performed on the other neuro- 
muscular blocking agents (NMB), since cross-reactivity may 
occur.?*3 A sample of blood was sent, but the results were 
mislaid and the patient was ‘lost’ until she re-appeared in 
the antenatal clinic some 14 years later. 


Management 


The patient was then at 36 weeks’ gestation so it was 
not possible to arrange further allergy testing until after 
delivery. The patient was obviously a risk for general 
anaesthesia and it was agreed that local or regional tech- 
niques should be used in preference in the meantime. 

She went into labour spontaneously at term and epidural 
anaesthesia was performed using bupivacaine. She was also 
given cimetidine and kept well hydrated, with intravenous 
fluids. Fortunately she had a normal labour and delivery 
and there were no complications. 

Arrangements were made after delivery to perform further 
allergy testing against all the muscle relaxant agents now 
available, that is suxamethonium, gallamine, tubocurarine, 
pancuronium, alcuronium, atracurium and vecuronium. 
Blood was collected for the leucocyte histamine release tests 
(two) required to cover all those agents in a quantitative 
way (with replicates of two or three concentrations of each 
agent).* This test is an in-vitro correlate of anaphylactic 
and anaphylactoid reactions.5-* Quantitative skin tests, 
which had not been performed previously, were also carried 
out. 

The stored serum specimens (frozen at — 60°C) and the 
results of the tests which had been performed some 13 and 
14 years previously, were traced at UCL. A new test was 


also performed; this is a radio-allergosorbent test (RAST, 
collaborative project with Pharmacia Ltd) which detects 
specific IgE antibodies against the haptenic determinant 
common to all neuromuscular blockers (NMB), the quater- 
nary ammonium group.?’°? This test was performed on 
the stored as well as the new sample from the patient, and 
on the patient’s baby daughter at the age of 15 months. 


Results and discussion 


Results of the leucocyte histamine release tests are sum- 
marised in Table 1. They were initially strongly positive 
with suxamethonium, with smaller histamine release with 
tubocurarine, gallamine, pancuronium and alcuronium. 
The response (histamine release above control level) de- 
clined over the 13—14 year follow-up, with the exception of 
tubocurarine, but overall the results are still positive. 

The RAST for allergen-specific IgE antibodies (which are 
relatively labile compared with other classes of antibodies) 
was performed on serum samples which had been stored 
for 13-14 years, but the results are still clearly positive as 
indicated by a high ratio/upper limit of normal (Table 2). 
In strict terms, the most recent of all sera is negative be- 
cause the ratio is < 2, which is an arbitrary cut-off. How- 
ever, with the well established history and the currently 
positive leucocyte histamine release test, there is no doubt 
that the patient would be susceptible to reactions to NMB. 
She was presumably sensitised through her first anaesthetic 
at the age of 5. At no time was the total serum IgE above 
normal..Serum from the patient’s baby daughter gave a 
negative RAST. The value of RAST is beyond any doubt, 
although the demarcation between normal and allergic 
subjects may not be clear-cut and extensive studies are 
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Table 2 Total and allergen (quaternary ammonium group)- 


specific IgE in serum. 
Total IgE Allergen specific IgE***: RAST 
Date KU/litre (ratio/upper limit of normal) 
December 1973 51.7* 5.83 + 0.10 
December 1974 4.23 + 0.15 
June 1987 25.0** 1.53 + 0.03 
(N) 
* Radioimmunosorbent (RIST). 
** Paper RIST (PRIST). 


*** Radio-allergosorbent test (RAST), all carried out in November 
1987 on stored (frozen) serum. 
N, normal. 


needed to establish the dividing line. In the common aller- 
gies caused by inhalants low levels of allergen-specific IgE 
are usually ignored, but slightly different criteria are con- 
sidered in penicilloyl RAST. Only a few RAST kits for 
drug allergies are commercially available: one of these is 
penicilloyl RAST with two variants only, one for penicillin 
G and another for penicillin V. For NMB there is only one 
for the quaternary ammonium, and thus the degree of spe- 
cificity or extent of cross-reaction in individual patients 
(which varies considerably)? cannot be investigated directly, 
a facility which is offered by the leucocyte histamine release 
test. 

The skin test which was performed recently (Fig. 1) may 
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Fig. 1. The result of the intradermal skin test. Concentrations of 

each drug (ug/ml) in phosphate-buffered saline pH 7.4 are given, 

and size of wheal (centre) and surrounding flare areas are outlined. 
The volume injected was 0.025 ml. 


be considered as positive, but in the area of reactions to 
NMB its value is somewhat controversial; some workers 
advocate its usefulness® while others have reservations.°~*? 
It has limitations and is not reliable in respiratory allergies 
that result from the common inhalant allergens, such as 
pollens and house dust mites. One of the main causes of 
limited reliability is the frequent occurrence of false pos- 
itives.3°1° 

Anaphylactic (where there is evidence of mediation by IgE 


antibodies) and anaphylactoid (where such evidence is lack- 
ing) reactions to NMB are often undiagnosed.!3 Further- 
more, in-vitro testing for anaphylactic or anaphylactoid 
reactions are available only in a limited number of institu- 
tions, and are rarely covered from NHS funds. These tests, 
which were performed in our patient outside the NHS, were 
all very time consuming and expensive (particularly the 
leucocyte histamine release test) and we had to make out a 
strong case in order to obtain agreement for funding. 

It was decided, mainly on the basis of the leucocyte 
histamine release and skin tests in this patient, and partly 
on account of the chemical structure, published literature!* 
and our experience, to issue the patient with a Medic-Alert 
bracelet to warn against future use of NMB, with the 
possible exception of vecuronium which has a single quater- 
nary ammonium group. In general, for NMB to elicit hista- 
mine release in-vitro, at least two such groups are needed in 
the structure. However, clinical reactions to vecuronium 
have been reported,’*-19 and in some patients in-vitro 
basophil histamine may be elicited with the same agent 
(unpublished observation). It should be added that the 
second nitrogen in vecuronium is tertiary, but because of 
its high pKa (8.97, information from Organon, the manu- 
facturer) it becomes almost completely protonated at 
physiological pH; the drug will then carry two positively 
charged groups. Tubocurarine 1s also a monoquaternary 
compound, with a second nitrogen which is tertiary and is 
completely protonated at pH 7.4. This gives the molecule 
two strongly positively charged centres?° and in some pati- 
ents the protonated tertiary nitrogen of either of these two 
NMB may have binding affinity to IgE antibodies on blood 
basophils and tissue mast cells, thus the drug cross-links 
IgE molecules and triggers histamine release. 

- To our knowledge this is the youngest known case of 
allergy to suxamethonium and the longest follow-up. 
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CASE REPORT 


Major thoracic surgery during active tetanus 


P. A. FARLING, T. D. E. SHARPE anp R. C. GRAY 


Summary 


This report describes the anaesthetic and intensive care management of a patient who had a thoracotomy during active tetanus. 
The dilemmas which faced the clinicians involved with the case are discussed. 


Key words 


Infection; tetanus. 
Surgery; thoracotomy. 


Tetanus is now a rare disease in the Western world.! This 
unit, which is the regional referral intensive care unit for 
Northern Ireland, has seen only three cases in 4 years. We 
report a case in which a patient required major surgery 
during active tetanus, a combination of events which has 
not been reported previously, and discuss the clinical 
dilemmas which were encountered. 


Case history 


A 47-year-old female, in apparent good health, attended 
her local district general hospital with troublesome varicose 
veins. They had been injected previously, but had become 
increasingly painful over the past 8 years with ulcer for- 
mation. Arrangements were made for admission for bi- 
lateral ligation of varicose veins. Pre-operative questioning 
and examination were unremarkable, but her pre-operative 
chest X ray showed a mass in the right hilum suggestive of 
bronchial carcinoma. The decision was made to proceed 
with the varicose vein surgery while further investigation of 
the hilar mass was made. A specimen of sputum was 
obtained and sent for cytological examination at induction 
of anaesthesia. 

Her progress was uneventful until the fifth postoperative 
day when she complained of difficulty in opening her 
mouth. This progressed rapidly to marked trismus. She also 
experienced difficulty in swallowing and clearing secretions, 
and moderate neck stiffness was noted. Her temperature 
remained normal and her level of consciousness was not 
affected. A consultant anaesthetist in the district general 
hospital made the presumptive diagnosis of tetanus and 
she was transferred to the Intensive Care Unit of The Royal 
Victoria Hospital, Belfast. 


She was unable to open her mouth or flex her neck on 
admission, but could move her head a small amount from 
side to side. There was no excessive salivation or swelling 
around the jaw. Power, tone and movement were normal 
in all limbs. Anaesthesia was induced with nitrous oxide, 
oxygen and isoflurane in order to investigate other possible 
causes of trismus. This produced good relaxation of the 
mandible with no residual masseter spasm. Throat swabs 
were taken and a dental registrar examined the teeth but 
found no intra-oral disease. 

Trismus returned later that afternoon and she became 
very distressed after taking a sip of water. Her neck was 
now extended and increased muscle tone in the abdominal 
muscles developed into painful muscle spasms. She was 
kept under close observation but further spasms associated 
with cyanosis necessitated sedation, relaxation, intubation 
of the trachea and assisted ventilation. Treatment included 
the administration of antitetanus serum, tetanus toxoid, 
penicillin and adequate hydration. Cardiovascular instability 
was managed by bolus injections of labetalol,? digoxin and 
methyl-dopa. Later an infusion of labetalol provided better 
control of the overactivity of the sympathetic nervous 
system.>-+ 

Bronchoscopy was performed through the tracheostomy, 
as the sputum cytology indicated malignant cells in keeping 
with adenocarcinoma, but no lesion of the trachea, major 
bronchi or lobar bronchi was detected. Computerised 
tomography of the mediastinum showed excess tissue 
around the right main bronchus, but this was thought to 
be as a result of hypostatic pneumonia in the lower lobes, 
and the extent of the lesion could not be determined. 
Thoracotomy and lobectomy was planned with much discus- 
sion on the timing of surgery since the patient still suffered 
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Fig. 1. Chest X ray showing hilar mass. 


from active tetanus with marked cardiovascular instability. 
Postoperative management was also discussed at some 
length, particularly the effect of long-term positive pressure 
ventilation on the bronchial stump after lobectomy or 
pneumonectomy, because therapy for tetanus still necessi- 
tated the use of muscle relaxants. 

Thoracotomy was eventually undertaken and anaesthesia 
consisted of nitrous oxide, oxygen, isoflurane, levorphanol 
2 mg and pancuronium 8 mg, with double-lumen bronchial 
intubation. There was no evidence of any pulmonary 
neoplasm and lymph nodes biopsied and sent for frozen 
section suggested a diagnosis of sarcoidosis. 

The chest X ray showed left lower lobe collapse when she 
returned to intensive care postoperatively. This responded 
to physiotherapy and suction through a fibreoptic broncho- 
scope. The immediate postoperative course was further 
complicated by haemorrhage and emergency thoracotomy 
was required to control severe bleeding from aberrant 
bronchial arteries. 

Recovery from both the thoracotomy and tetanus was 
slow but otherwise uneventful with gradual weaning from 
muscle relaxants, sedation and parenteral nutrition. The 
pathology report confirmed epithelioid granulomatous 
infiltration in keeping with sarcoidosis, and no malignancy. 
Tuberculin testing was negative, angiotensin converting 
enzyme was within normal limits and a Kviem test was 
performed. 

She returned to the Intensive Care Unit of the district 
general hospital after 84 days in the Royal Victoria 


Hospital to continue rehabilitation, convalescence and 
physiotherapy. 


Discussion 


The cause of this patient’s tetanus was never fully 
explained. There was no obvious wound, except that which 
resulted from the varicose vein surgery, and despite exten- 
sive microbiological investigation of the theatres in the 
district general hospital, no Clostridium tetani organisms 
were ever detected. Most recent reports of postoperative 
tetanus have followed cholecystectomy.*~’ The relatives 
were able to confirm that she was not a gardener and that 
she had not been vaccinated since school days. It is possible 
that the varicose ulcer was the site of entry of the organism, 
but she may be classified in the 10% of patients in which 
no cause is ever found.! 

The timing of the procedure was crucial once it was 
established that a thoracotomy was required. Should the 
procedure wait until the tetanus had resolved, or would 
delay allow an operable tumour to become inoperable? 
What effect would surgery and anaesthesia have on a 
patient with tetanus, especially in the presence of cardio- 
vascular instability? It was considered, both by the clini- 
cians involved and by the relatives, that the patient should 
not be allowed to recover from tetanus only to discover 
that she then had to undergo major chest surgery. 

The problems in the postoperative period were expected 
to depend upon whether the tumour could be removed 


adequately by lobectomy or pneumonectomy. Ventilation 
would still be required and since low inflation pressure 
on the bronchial stump would be desirable, both high 
frequency jet ventilation? and differential lung ventilation,’ 
were considered. The patient returned to conventional 
intermittent mandatory ventilation (IMV) since, in the 
event, no major lung resection was actually required. 

The differential diagnosis of the hilar lymphadenopathy 
included sarcoidosis, tuberculosis and an inflammatory 
response to neoplasm or infection. There appears to be 
no link between the lymphadenopathy and the onset of 
tetanus. There was no systemic manifestation of either 
sarcoid or TB and no tumour was found at thoracotomy. 
Careful follow-up of this patient is obviously mandatory. 

In conclusion, this case illustrates that with inter- 
specialty planning and careful anaesthesia, major surgery 
can be performed in patients suffering from active tetanus. 
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CASE REPORT 


Angiotensin II in the management of excision of phaeochromocytoma 


K.J. SOMMERVILLE anp J. B. M. MCKELLAR 


Summary 


The management of a patient with an unusual combination of anaesthetic problems, namely phaeochromocytoma and difficult 
intubation is described. Angiotensin II is discussed in the management of hypotension after excision of the tumour. 
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Angiotensin II is a naturally occurring octapeptide with a 
plasma half-life of 1-2 minutes. It is a powerful vaso- 
constrictor produced by the breakdown of angiotensin I by 
a converting enzyme. This report describes its use in the 
management of hypotension after excision of a phaeo- 
chromocytoma. 


Case history 


A 25-year-old man presented to this department for exci- 
sion of a phaeochromocytoma. His history was unusual in 
that while on holiday abroad he was shot in the neck and 
sustained a fractured mandible. He had an episode of severe 
hypertension while undergoing surgery for reduction and 
fixation of the mandible. He survived the procedure and 
underwent extensive investigations which confirmed raised 
circulating catecholamine levels with a CT scan that showed 
a mass at the upper pole of the right kidney. 

Treatment was started on a combination of phenoxy- 
benzamine 30 mg daily and atenolol 100 mg and he returned 
to this country. He underwent further testing at this 
hospital which revealed consistently elevated serum nor- 
adrenaline at 22-45 (normal 0-5) nmol/litre with corre- 
spondingly raised levels of urinary metabolites, normet- 
adrenaline 30.8 (normal 1.7—5.0) mmol/24 hours and VMA 
86 (normal 9-35) mmol/24 hours. The patient was asympto- 
matic on presentation, his blood pressure was 120/85 
mmHg, pulse rate 60 and resting ECG was normal. The 
major abnormalities were that of a Horner’s Syndrome on 
the side of the injury and jaw opening was severely limited 
as a result of destruction of the temporomandibular joint. 


Method 


Institutional approval and informed consent were received, 
after which the patient was premedicated with papaveretum 


20 mg and hyoscine 400 ug; his antihypertensives were 
maintained until the evening before operation. He was 
brought to the anaesthetic room where venous access was 
established. ECG monitoring using CM5 leads and indirect 
blood pressure monitoring by way of an automatic oscilloto- 
meter were instituted. Previous discussion with the patient 
revealed that he would not accept any form of awake tracheal 
intubation so light general anaesthesia was induced with a 
small dose of thiopentone and it was established that the 
airway could be maintained with an Ambu facemask. 
Anaesthesia was then deepened with N,O, oxygen and 
ether until laryngoscopy was possible. Jaw opening 
remained almost nonexistent so he was intubated by the 
blind nasal method and breathed spontaneously. 

He was then transferred to theatre where anaesthetic 
maintenance was changed to isoflurane. Direct arterial 
monitoring was established and a right internal jugular line 
was inserted for central venous pressure measurement 
(CVP) and to provide access for vaso-active drugs. Relax- 
ation was provided by boluses of alcuronium and analgesia 
by papaveretum as required. Control of systolic blood 
pressure was achieved by titration of the inspired concen- 
tration of isoflurane into a high flow system. 

The inspired isoflurane concentration was reduced to 
0.5% and an infusion of angiotensin II in 5% dextrose 
through a volumetric infusion pump was started after 
removal of the tumour. Again, this was titrated to maintain 
blood pressure at a steady level. Blood loss was very 
little and fluid replacement consisted of compound sodium 
lactate solution administered in order to maintain a 
reasonable CVP and urine output. 

Residual paralysis was reversed at the end of the proce- 
dure with neostigmine and glycopyrronium and the tracheal 
tube removed when the patient was fully awake. He was 
transferred to ITU for continuation of the invasive cardio- 
vascular monitoring. The angiotensin infusion was tem- 
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porarily stopped during transfer caused by pump failure 
and on his arrival the blood pressure had decreased markedly 
to 60/35 mmHg, but was restored to normal on restarting 
the infusion which was gradually titrated down from 0.66 
ug/minute to zero. He returned to the surgical ward the 
next day. 


Discussion 

The peroperative management of phaeochromocytoma has 
been reviewed in a number of articles! with opinions 
varying from that of the technique chosen having no rele- 
vance to outcome? to that where technique is crucial.? The 
main factors involved are stabilisation of blood pressure 
pre-operatively with combined alpha- and beta-blockade 
and avoidance of ventricular tachyarrythmias intra- 
operatively. In addition there is often the problem of post- 
excisional hypotension in the hours immediately after 
surgery. This latter phenomenon occurs largely as a result 
of the reduction in circulating catecholamine levels but is 
also partly due to the concomitant hypovolaemia and con- 
tinuing alpha- and beta-blockade. The hypovolaemia is 
easily corrected with crystalloid or colloid fluid replacement 
but a number of different agents have been used to ‘wean’ 
the cardiovascular system back to normality. Drugs such 
as dopamine, dobutamine, isoprenaline and ephedrine have 
a number of disadvantages that include tachycardia and 
tachyphylaxis and it occurred to us that another agent may 
be more desirable. 

Our department of Materia Medica have for some years 
used angiotensin II as a research tool* to initiate non- 
adrenergic vasoconstriction in order to provide hyper- 
tension in human volunteers. They suggested that the agent 
may have advantages after excision since it provides a 
means of nonadrenergic vasoconstriction and possibly 
allows a more rapid return of normal adrenergic control. 

Angiotensin II is a naturally occurring octapeptide pro- 
duced by enzymatic breakdown of angiotensin I by angio- 
tensin converting enzyme (ACE). It has a plasma half-life 
of 1-2 minutes, and is converted by aminopeptidases to 
angiotensin III and inactive metabolites. It is the most 
powerful vasoconstrictor known, four times as powerful as 
noradrenaline on a weight basis and exerts its effect through 
receptors in arterial walls. Other important actions are on 
peripheral noradrenergic neurones to promote the synthesis 
and release of catecholamines; a central pressor effect in 
the area postrema; and on the subfornical organ and 
organum vasculosum of the lamina terminalis to increase 
water intake and vasopressin secretion. Aldosterone pro- 
duction is increased by its action on the adrenal cortex in 
addition to that of angiotensin III. 

This drug therefore can increase blood pressure rapidly in 
a controllable fashion because of its short half-life, has no 
associated tachycardia or tachyphylaxis, and has possible 
useful longer term effects due to its central and adrenocor- 
tical effects. It is provided in ampoules that contain 2.5 mg 
of the drug as a powder and the recommended technique 


of administration is by controlled infusion made up to a 
volume of 100 to 1000 ml of 5% dextrose, normal! saline or 
other physiological solutions and at a rate between | and 
20 yg/minute as required. 

The choice of volatile anaesthetic in this case was dictated 
by a number of factors. The author’s (J. McK.) preferred 
method of management of a very difficult tracheal intuba- 
tion is by the blind nasal route. The only two agents which 
provide deep anaesthesia combined with a prolonged dura- 
tion of action (allowing more time between applications of 
a facemask) are halothane and diethyl-ether. Halothane 
however is known to sensitise the myocardium to catechol- 
amines, and in addition the patient had undergone halothane 
anaesthesia in the past, which some now take to be a relative 
contraindication to use. Ether, although rarely used 
nowadays, does not cause cardiac arrythmias and does not 
sensitise the myocardium to catecholamines.*’® It allowed 
an ideal amount of time to attempt tracheal intubation 
because of its high blood-gas solubility. Care was taken to 
remind the theatre staff of the unusual explosion risk. 

Isoflurane has been suggested as the ideal volatile agent 
in phaeochromocytoma surgery because of its lack of myo- 
cardial sensitisation to catecholamines and nitroprusside- 
like effect to facilitate control of blood-pressure.? Blood 
pressure throughout the event was for the most part very 
well controlled. 

In conclusion, angiotensin IT is a powerful and versatile 
agent with strikingly few side effects compared with current 
alternatives and appears to have a place in the management 
of phaeochromocytoma surgery and other situations where 
a pure vasoconstrictor is required. 
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CASE REPORT 


Epidural anaesthesia for bilateral inguinal herniorrhaphy in 
Eisenmenger’s syndrome 


D. S. SELSBY ann J. C. SUGDEN 


Summary 


The successful management of a patient with Eisenmenger’s syndrome undergoing bilateral herniorrhaphy is described, and some 
of the anaesthetic problems associated with this condition are considered. The case is reported because epidural anaesthesia is 
performed rarely in these patients. The use of subcutaneous heparin, the level of monitoring required, and the value of pulse 


oximetry are also discussed. 
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In 1958 Wood! defined Eisenmenger’s syndrome as ‘pul- 
monary hypertension at or close to systemic level with 
reversed or bidirectional shunting at aortopulmonary, ven- 
tricular, or atrial level’. The condition is rare, but patients 
may survive into their 4th or Sth decades? and require 
anaesthetic management for incidental surgery. Patients 
have been managed successfully with general anaesthesia 
and several authors*~* have advocated this in preference 
to epidural blockade for lower abdominal or lower limb 
surgery. However, the peri-operative mortality rate remains 
high,* and especially in labour with a maternal mortality 
of about 30% during vaginal delivery®~’ and up to 75% 
after Caesarean section.’ 

Epidural anaesthesia has been employed in only a few 
cases®-1° because of the possible adverse effects on the 
systemic vascular resistance and hence the size of the shunt, 
but there were no significant complications in these patients. 
We report a further case managed successfully with epidural 
anaesthesia to highlight the problems associated with this 
condition and to discuss the level of monitoring required. 


Case history 


A 43-year-old male patient was admitted for elective bi- 
lateral inguinal herniorrhaphy. Eisenmenger’s syndrome 
had been confirmed at the age of 16 years by catheter studies 
which demonstrated a large ventricular septal defect (VSD) 
with equalisation of pressures between the pulmonary and 
systemic circulations. He was leading an active life at this 
time and complained of shortness of breath only when he 


walked up hills. He was reviewed in 1977 as a result of 
increasing dyspnoea when secondary polycythaemia with a 
packed cell volume of 0.65 was noted and treated by inter- 
mittent venesections. He was admitted with a chest infection 
and right-sided heart failure from which he made a good 
recovery in 1983. However, 2 days after discharge he 
was re-admitted with distended nonpulsatile right-sided 
neck veins and a swollen and discoloured right arm. Angio- 
graphy demonstrated right subclavian and brachiocephalic 
vein thrombosis which was successfully treated with anti- 
coagulant therapy. Warfarin was discontinued 3 months later 
and subsequently the patient remained well. 

He became breathless on walking upstairs or about 100 
yards on the flat during his present admission. Examination 
showed he was cyanosed with finger clubbing and the 
jugular venous pulse was slightly elevated with a prominent 
‘a’ wave, but there were no signs of peripheral oedema. 
Blood pressure was 160/90 mmHg, pulse rate 84 beats/ 
minute, in sinus rhythm with occasional extrasystoles, and 
there was clinical evidence of both left and right ventricular 
hypertrophy. On auscultation the dominant signs were a 
first heart sound, an ejection click, a pulmonary ejection 
systolic murmur, a second sound and an early diastolic 
murmur at the left sternal edge. The ECG showed sinus 
rhythm with right bundle branch block and the chest X ray 
revealed an enlarged heart with very large proximal pul- 
monary arteries and pulmonary conus. Laboratory investi- 
gations reported a haemoglobin concentration of 180 g/ 
litre, PCV 0.61, platelets 187, sodium 140 mmol/litre, and 
potassium 4.1 mmol/litre. Prophylactic antibiotics and sub- 
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cutaneous heparin were prescribed and papaveretum 10 mg 
with hyoscine 0.2 mg were administered intramuscularly 
one hour pre-operatively. 

The patient was monitored in the anaesthetic room with 
an automated blood pressure cuff set to cycle every 3 
minutes, an ECG, and a pulse oximeter. Baseline values 
were arterial blood pressure 135/70 mmHg, pulse rate 80 
beats/minute with sinus rhythm, and oxygen saturation 
(Sao,) 85% on air. Oxygen was then administered by an 
MC mask at 6 litres/minute, which increased the Sao, to 
93%. Compound sodium lactate solution was started 
slowly through a large bore intravenous cannula and a 
midline epidural was performed in the left lateral position 
at the Lz; interspace. An 18-gauge catheter was sited 3 cm 
into the epidural space and a test dose of 3 ml 1.5% plain 
lignocaine was followed 5 minutes later with 14 ml 0.5% 
plain bupivacaine whilst the patient remained in the left 
lateral position. This was done because the left hernia was 
much larger than the right, and it was intended to repair 
the second side only if there were no complications. Fifteen 
minutes after the test dose, sensory blocks to T,, on the 
left and L, on the right side were noted; he was placed 
supine and a further 5 ml 0.5% bupivacaine administered. 
The patient was also sedated with 10 mg of intravenous 
Diazemuls. 

At 30 minutes a bilateral sensory block to Tg was demon- 
strated and the patient was prepared for surgery. The blood 
pressure and Sao, remained stable until this point, but then 
started to decrease gradually over the next 10 minutes to 
104/60 mmHg and 89% respectively. Initial management 
was to place the patient in a 10° head down position. This 
together with the start of surgery, increased the arterial 
pressure to 120/60 mmHg and the Sao, to 91%; these 
values were maintained for the rest of the operation. Surgery 
lasted 45 minutes, both herniae were repaired with little 
blood loss, and only 500 ml of compound sodium lactate 
solution was transfused. Postoperatively the patient was 
kept on oxygen therapy for 2 hours, encouraged to mobilise 
early, and made an excellent recovery with no complications. 


Discussion 


Management of the patient with Eisenmenger’s syndrome 
includes the prevention of dehydration, hypovolaemia, and 
decreases in systemic vascular resistance, all of which may 
lead to systemic hypotension and an increase in the right to 
left shunt. Hypercapnia and hypoxia are also hazardous as 
they may increase pulmonary vascular resistance and again 
exacerbate this shunt. General anaesthesia is advocated for 
these patients*~* mainly because of the fear of severe and 
sudden decreases in systemic vascular resistance following 
blockade of sympathetic nerve fibres. However, both tech- 
niques can affect adversely the haemodynamic status of 
these patients, and previous case reports that employed 
epidural anaesthesia for tubal ligation,® Caesarean section,® 
and labouri? have demonstrated it to be a viable alter- 
native to general anaesthesia. Furthermore, since both the 
pathophysiology of Eisenmenger’s syndrome and the effects 
of epidural anaesthesia are well known, problems can be 
anticipated and treated rapidly, whereas during general 
anaesthesia the reasons for hypotension or increasing 
hypoxia may be more diverse. 

Dehydration in this case was prevented because the patient 
was allowed free fluids until 4 hours before surgery and 
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further hypoxia was avoided by increasing the inspired 
oxygen peri-operatively. Blood loss was slight, and hypo- 
tension minimised because incremental doses of local 
anaesthetic were used to control the block to Ta. The sub- 
sequent decrease in arterial pressure to 104/60 mmHg 30 
minutes after the test dose, responded to either the start of 
surgery or the head down position. Phenylephrine would 
have been used to increase the systemic vascular resistance 
if the blood pressure had continued to decrease. However, 
the value of this therapy has not been fully proven?! and 
theoretically it could worsen the hypoxaemia by decreasing 
tissue perfusion and further desaturating venous blood.'? 

Other complications associated with Eisenmenger’s syn- 
drome include thrombosis as a result of the polycythaemia, 
air embolus, and infective endocarditis. The risks of these 
problems were minimised in this case because the patient 
was managed with noninvasive monitoring, and also by 
prophylactic antibiotics and heparin. The level of monitor- 
ing required in these patients is controversial,* with advo- 
cates of both noninvasive‘ and totally invasive techniques.’ 
Direct arterial readings would have given continuous arterial 
pressure values in this patient, but not the display of con- 
tinuous Sao, which was obtainable with the pulse oximeter 
and served as an indirect guide to shunt changes. Trans- 
cutaneous oxygen probes have been used in other case 
studies!3:1* for the same reason, and monitor oxygen 
tension instead of Sao. 

Authors’ opinions also differ about the need for pul- 
monary artery catheterisation; some consider their use 
essential in every patient,’ whereas others believe that the 
risks strongly outweigh the benefits in all cases.‘ The main 
complications include arrhythmias, pulmonary artery rup- 
ture,!® thrombosis!’ and embolisation, and we agree with 
Foster and Jones* that patients may benefit only in cases 
of aortopulmonary shunts or small atrial septal defects. In 
cases of ventricular or large atrial septal defects, the pul- 
monary wedge pressure may not reflect the left ventricular 
filling pressures, and central venous pressure may be of 
more use especially as the right ventricle is at the greatest 
risk of dysfunction. Central venous pressure measurement 
was indicated in this case to maintain stable filling pressures 
in the presence of vasodilatation caused by the epidural, 
but it was not employed because of the patient’s history of 
subclavian and brachiocephalic vein thrombosis. 

Several authors }8~?° consider that epidural blockade is 
contraindicated in anticoagulated patients, but the use of 
low dose heparin before epidural anaesthesia is an issue 
which remains unresolved. The incidence of epidural haema- 
toma formation after pre-operative subcutaneous heparin 
is unknown and in a recent review Owens et al.?! could not 
recall any case reports. Furthermore, in a study of 1000 
continuous epidurals in patients who received both oral 
anticoagulants and intra-operative heparin,?* no neuro- 
logical complications were detected. Alleman et al.?> were 
also unable to demonstrate any problems that suggested 
spinal haematoma formation in 187 patients given sub- 
cutaneous heparin before they underwent spinal or epidural 
anaesthesia. Therefore, pre-operative low dose heparin was 
warranted in this patient because of the history of throm- 
bosis and persisting polycythaemia. 

In conclusion, an epidural technique can be used success- 
fully in Eisenmenger’s syndrome for lower abdominal sur- 
gery, but care must be taken to avoid excessive blockade, 
dehydration, and hypoxaemia. Pulse oximetry was highly 
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informative and some form of continuous oxygen satura- 
tion or tension display is advisable in these patients. 
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CASE REPORT 


The tumour lysis syndrome 


Intensive care aspects of paediatric oncology 


D. N. STOKES 


Summary 


Tumour lysis syndrome occurs when chemotherapy is started in children who present with advanced lymphomas and leukaemias. 
Rapid cell lysis causes life-threatening metabolic derangements because of the release of intracellular potassium, phosphate and 
uric acid. An alkaline diuresis is commonly established before the start of chemotherapy to minimise uric acid and phosphate 
deposition within the kidney. Two cases are described where intravenous fluid loading resulted in acute pulmonary oedema, and 
the intensive care management of such cases is discussed. The improved outcome from increasingly aggressive chemotherapeutic 
regimens means that children with advanced tumours and organ failure may present for supportive therapy during the early 
stages of treatment. Close liaison between paediatric oncologists and intensive care staff is essential to establish admission 
criteria for patients at risk of these complications, and to define therapeutic end points in the event of multisystem 


failure. 


Key words 


Intensive care; paediatric. 
Cancer; tumour lysis syndrome. 


Children who present with advanced leukaemia and non- 
Hodgkin’s lymphoma may develop life-threatening com- 
plications that require intensive care facilities in the early 
stages of management. Patients with large tumour loads 
may develop profound metabolic derangements when 
chemotherapy is started because of massive cell lysis and 
the consequences of potassium, phosphate and uric acid 
release.! Acute hyperkalaemia has caused cardiac arrest and 
death in patients with Burkitt lymphoma? and acute 
lymphoblastic leukaemia.* High plasma urate levels carry a 
risk of renal failure because of precipitation of filtered urate 
in the collecting ducts. Acute hyperphosphataemia*7*° may 
result in the calcium phosphate solubility product being 
exceeded. This will lead to the precipitation of calcium salts 
and cause hypocalcaemia and renal failure if renal tubular 
deposition of calcium phosphate occurs.’ 

It is desirable to establish an alkaline diuresis by fluid 
loading before the start of chemotherapy in order to reduce 
urate deposition in the kidney and enhance clearance of 
phosphates and urate. However, patients with renal or 
postrenal tumour involvement may suffer acute circulatory 
overload in response to the fluid challenge. Furthermore, 
bulky abdominal lymphomas associated with ascites may 
seriously compromise diaphragmatic excursion and cause a 
reduction in functional residual capacity and atelectasis. 
Acute pulmonary oedema is poorly tolerated in these 
patients and acute respiratory failure may develop rapidly 


and require intermittent positive pressure ventilation (IPPV) 
and dialysis. 


Case histories 


First patient 


A boy aged 3 years 6 months (weight 24 kg) was admitted 
with malaise and massive abdominal distension as the result 
of hepatomegaly and ascites. He was tachypnoeic with ex- 
piratory grunting, limited diaphragmatic excursion and a 
right-sided pleural effusion. A pleural aspirate contained 
lymphoblasts and cytogenetic studies on bone marrow aspir- 
ate revealed abnormalities characteristic of B-cell lym- 
phoma, with clinical and radiological evidence of hepatic, 
mediastinal, pleural and pulmonary spread. 

Intravenous fluids were started in an attempt to establish 
an alkaline diuresis but the urine output diminished pro- 
gressively despite mannitol and frusemide, and pulmonary 
oedema supervened. Oxygen therapy was instituted through 
a nasal catheter, but transcutaneous oxygen saturation de- 
creased below 90% with worsening respiratory distress, and 
IPPV was started after tracheal intubation. Papaveretum was 
infused at 0.05 mg/kg/hour for sedation and atracurium at 
0.25 mg/kg/hour for neuromuscular blockade. Oxygenation 
was maintained with an inspired oxygen concentration of 
60%, and 0.4 kPa of positive end expiratory pressure (PEEP) 
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Fig. 1. Changes in serum potassium, calcium, phosphate, urate 
and creatinine in case 1. @——@ (top), K+; @---—@, Ca?+: A, 
phosphate; @——~--@ (below), urate; A A, creatinine. 


Haemofiltration 
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at a ventilation rate of 30 breaths/minute. Arteriovenous 
haemofiltration was instituted by way of femoral arterial 
and venous cannulae to remove excess fluid, and serum 
potassium levels were controlled by an infusion of glucose 
and insulin (Fig. 1). 

Chemotherapy was started with frequent serum potas- 
sium estimations sampled from an indwelling arterial line. 
Haemofiltration was successfully withdrawn after 48 hours, 
but 2 weeks elapsed before ventilation could be dis- 
continued, by which time the pleural effusion and ascites 
had resolved. Parenteral nutrition was started and chemo- 
therapy was continued on the Oncology Unit. 

Extensive left lung consolidation, neutropenia and skin 
ulceration developed after 7 days, which required the 
patient’s re-admission to the Intensive Care Unit. Despite 
mechanical ventilation, buffy coat transfusions and am- 
photericin therapy the patient died a week later of Aspergil- 
lus fumigatus pneumonia and septicaemia. 


Second patient 


A 6-year-old girl (weight 19 kg) was admitted with right loin 
pain and vomiting. She was pale with generalised lym- 
phadenopathy, a right sided pleural effusion and a large 
irregular abdominal mass. A needle biopsy of the mass con- 
firmed a diagnosis of B-cell non-Hodgkin’s lymphoma 
(Burkitt-type). 

Attempts to establish an alkaline diuresis resulted in a 
positive fluid balance of 1.4 litres despite mannitol and fru- 
semide therapy. The patient was agitated and tachypnoeic 
with ascites, a right-sided pleural effusion and pulmonary 
oedema on admission to the Intensive Care Unit. The arter- 
ial oxygen tension rose from 7.6 kPa to 10.2 kPa with 
oxygen therapy, and sedation was achieved with small in- 
travenous increments of midazolam. Chemotherapy was 
started and 400 ml of pleural fluid were aspirated at thoraco- 
centesis. However, this procedure was followed by worsen- 
ing respiratory distress that required nasotracheal intuba- 
tion and controlled ventilation of the lungs. There was no 
radiographical evidence of pneumothorax or re-expansion 


pulmonary oedema. Sedation was continued with a 
midazolam infusion supplemented with boluses of papavere- 
tum, and neuromuscular blockade was achieved with a 
vecuronium infusion. There was a good tumour response 
to chemotherapy associated with a brisk diuresis, and 
mechanical ventilation was stopped within 24 hours. 
Serum potassium levels remained stable although serum 
phosphate levels rose to 6.8 mmol/litre (Fig. 2). The 
patient underwent uneventful insertion of a Hickman 
catheter 2 days later under general anaesthesia. 
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Fig. 2. Changes in serum potassium, calcium, phosphate, urate 
and creatinine in case 2. @——@ (top), K+; @--—-—@, Ca’+; A, 
phosphate; @-———-@ (below), urate; A A, creatinine. 





Discussion 


Chemotherapy effectively achieves remission in the major- 
ity of patients with acute lymphoblastic leukaemia and 
other lymphoproliferative malignancies. Burkitt-type non- 
Hodgkin’s lymphoma, in which the growth fraction is 90- 
100%, may show extreme sensitivity to chemotherapy and 
result in major metabolic disturbances and renal failure, 
especially where tumour bulk is large and associated with 
pleural effusions and ascites. 

A prechemotherapy strategy is implemented at Birm- 
ingham Children’s Hospital to minimise the severity of the 
so called ‘tumour lysis syndrome’.Following baseline bio- 
chemical investigations, an intravenous infusion of 0.45% 
saline in dextrose solution 1s started at a rate of 3 litres/sq 
m body surface area over 24 hours. Mannitol 1 g/kg and 
frusemide 2.5 mg/kg are administered intravenously to 
maintain a urine output above 100 ml/sq m/hour. The risk 
of urate deposition in the kidneys is reduced by urinary al- 
kalinisation with intravenous sodium bicarbonate adjusted 
to maintain urine pH between 7~7.5. Excess alkalinisation 
may enhance urinary phosphate deposition. Oral alu- 
minium hydroxide 5-10 ml 6 hourly is a useful phosphate 
binder under these circumstances if tolerated, and helps to 
prevent excessive rises in serum phosphate levels. Serum 
urate levels can be reduced with allopurinol 400 mg/sq 
m/day at the expense of hypoxanthine accumulation, and 
xanthine nephropathy has been reported.® 


Worsening respiratory distress is likely to ensue, if a satis- 
factory diuresis cannot be achieved by the above measures, 
and early transfer to the Intensive Therapy Unit should be 
arranged for respiratory monitoring and therapy. Peri- 
toneal or intravascular access may be secured to facilitate 
dialysis or haemofiltration to remove excess fluid and con- 
trol rises in serum potassium. 

The risk of life-threatening hyperkalaemia is greatest in 
the first 24 hours after the start of chemotherapy. Serum 
potassium is measured 3-hourly because early increases can 
be detected before the characteristic electrocardiographic 
features of hyperkalaemia are seen. An indwelling arterial 
cannula allows easy, reliable access for serial blood sam- 
pling and a potassium ion selective electrode in the ITU 
laboratory allows rapid measurement. Falsely high readings 
of serum potassium (‘pseudohyperkalaemia’)® may be ob- 
tained if cell lysis occurs during sampling in the presence of 
greatly elevated white blood cell or platelet counts. 

A serum potassium level above 6 mmol/litre is lowered 
by infusing 3 g/kg of glucose and 0.3 units of Actrapid 
insulin per kg over 10 minutes. Calcium resonium | g/kg is 
administered rectally and 0.3 ml/kg of 10% calcium gluco- 
nate intravenously to protect the myocardium from co- 
existent hypocalcaemia. 

Incipient fluid overload may be monitored by clinical 
signs and central venous pressure monitoring should be re- 
served for difficult cases, since the risks of sepsis and haem- 
orrhage after insertion of catheters may be considerable. 
Supportive measures for system failure should be instituted 
promptly during the early stages of chemotherapy. 

Diaphragmatic splinting, from extensive abdominal 
tumour involvement with ascites, causes a reduction in func- 
tional residual capacity and an increase in respiratory energy 
expenditure. Extensive mediastinal lymph node involvement 
may cause compression of the major intrathoracic airways 
as well as reduce vital capacity, and pulmonary infiltrates 
and pleural effusions also reduce respiratory reserve. Pre- 
chemotherapy fluid overload will cause interstitial pul- 
monary oedema and a further reduction in pulmonary com- 
plance which can rapidly precipitate respiratory failure. 

Oxygen delivery can be monitored noninvasively by meas- 
uring transcutaneous oxygen saturation of haemoglobin 
with a pulse oximeter.!° This facilitates accurate oxygen 
therapy which is especially important in anaemic patients 
with reduced oxygen-carrying capacities. 

Intermittent positive pressure ventilation should be instit- 
uted promptly in the event of impending exhaustion. Asep- 
tic technique should be used for tracheal intubation 
through the oral route where possible. Nasal intubation 
may cause haemorrhage in the presence of thrombo- 
cytopaenia, and sinusitis or purulent otitis media +? can also 
develop. Ventilated patients may be sedated with midazo- 
lam (0.1-0.3 mg/kg/hour) and papaveretum (0.05 mg/kg/ 
hour) by infusion, and muscle relaxation may be necessary 
in the early stages. 

High inflation pressures and PEEP are usually necessary 
to maintain adequate gas exchange and the risk of pneu- 
mothorax should be borne in mind. Pleural effusions may 
be tapped without the insertion of underwater chest drains 
to avoid the risk of infection. 

The administration of chemotherapy is seriously compli- 
cated by the development of acute renal failure with hy- 
perkalaemia, electrolyte disturbances and fluid overload lead- 
ing to pulmonary and cerebral oedema. Prerenal oliguria as a 
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result of dehydration and hypoalbuminaemia with loss of 
fluid into extravascular compartments should be corrected 
during prechemotherapy preparation. Renal impairment 
caused by direct tumour infiltration or postrenal ureteric 
obstruction by lymph node masses may necessitate short- 
term renal dialysis until tumour bulk has been reduced by 
chemotherapy. Haemodialysis or continuous arteriovenous 
haemo-ultrafiltration 1? may be preferable to peritoneal dialy- 
sis, which may cause diaphragmatic splinting and a further 
decrease in respiratory reserve. Phosphate binding and uri- 
nary alkalinisation reduces the risks of calcium phosphate 
and urate deposition within the renal tubules and collecting 
ducts. Intermittent positive pressure ventilation may reduce 
urine output by lowering renal cortical blood flow. This 
in turn will release antidiuretic hormone and lower renal 
perfusion pressure by increasing inferior vena caval 
pressure. ‘4 

Metabolic encephalopathy can develop because of hy- 
ponatraemia and cerebral oedema and result in coma 
or status epilepticus with ataxic respiration and sudden 
apnoeas. Tracheal intubation and ventilation should be 
started in the event of inadequate airway protection or 
hypoventilation, to guarantee cerebral oxygenation and 
prevent hypercapnia. Cerebral perfusion pressure should be 
maintained and anticonvulsants administered as indicated. 
Nutrition should be maintained by the enteral route where 
possible, but claims that tumour response to chemotherapy 
may be enhanced by early parenteral nutrition '* have not 
been substantiated. 

Haematological malignancies and myelotoxic cytotoxic 
agents result in serious bone marrow depression. Anaemia 
will require fresh blood transfusion and platelet concen- 
trates should be available if thrombocytopenia results in 
haemorrhage. The neutropenia associated with intensive in- 
duction regimens leaves the patient at great risk of infec- 
tion. Unexplained pyrexias should be thoroughly investi- 
gated with appropriate cultures, and treated promptly with 
broad spectrum antibiotics. The possibility of opportunistic 
nonbacterial infection should also be considered. Skin and 
mucous membranes provide an important barrier to micro- 
organisms which should be preserved by meticulous skin 
and mouth care. All invasive techniques, such as arterial 
and venous cannulations, tracheal intubation and toilet, 
and bladder catheterisation, should be undertaken with 
due regard for asepsis. 

The continuing care of the gravely ill child imposes great 
psychological stress on staff and parents. Changes in the 
patient’s condition and management decisions should be 
explained fully and without ambiguity. The decision to stop 
active treatment in a deteriorating case may be extremely 
difficult to take since the underlying tumour is often highly 
chemosensitive. Lloyd-Thomas et al.'* have suggested that 
continuation of intensive management may be inap- 
propriate in adult patients if marrow function fails to re- 
cover after chemotherapy, especially after relapse and if 
the Apache II 16 score is greater than 30. 
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CASE REPORT 


The use of flumazenil (Anexate, Ro 15—1788) 
in the management of drug overdose 


B. J. POLLARD, A. P. MASTERS anv P. BUNTING 


Summary 


This is a report of a large selfadministered overdose of temazepam and meprobamate. The administration of flum- 
azenil (Ro 15-1788) led to the partial antagonism of the depressant action of the drugs which was sufficient to avoid the need 


for invasive respiratory and cardiovascular support. 


Key words 


Antagonists; flumazenil. 
Hypnotics; meprobamate, temazepam. 


The management of patients admitted to hospital with 
acute self poisoning includes observation, monitoring, and 
support of vital functions until the likely drugs ingested are 
identified. Specific therapy may then be additionally indi- 
cated in order to counteract side effects, reduce toxicity or 
promote excretion. ! 

Benzodiazepines are commonly prescribed and are a fre- 
quent component of self-administered drug overdoses. 
They are rarely fatal when they are the sole component of 
an overdose, although in the presence of other agents pro- 
found central depression may result.? Benzodiazepines have 
a large margin of safety and treatment is usually confined 
to continuing observation and support of vital functions.” 
It is likely that the recent availability of flumazenil, a speci- 
fic benzodiazepine antagonist,* will improve the manage- 
ment of these patients. The use of flumazenil in the manage- 
ment of an acute overdose, one component of which was a 
benzodiazepine, is described. 


Case report 


A 54-year-old man, found unconscious at home, was admit- 
ted to the Accident and Emergency Department. He had a 
long history of depression, had previously threatened to 
take an overdose and was found close to two empty con- 
tainers labelled temazepam and meprobamate. 

He was deeply unconscious on arrival in the Emergency 
Department with minimal response to painful stimuli. His 
breathing was slow and shallow; he had a blood pres- 
sure of 100/60 mmHg and was in sinus rhythm with a heart 


rate of 84 beats/minute. He had no gag reflex and his 
trachea was intubated with ease. Gastric lavage was 
performed and tablet remnants were seen in the washings. 
A full examination revealed no other abnormalities, except 
for a rectal core temperature of 35°C. Naloxone 0.4 mg 
was given intravenously with no effect. His breathing had 
by this time become more shallow, and at a rate of 10 per 
minute. His blood pressure was measured at 60/40 mmHg 
and there was no response to deep pain. Arterial blood gas 
analysis revealed pH 7.34, Pco, 6.3 kPa, Po, 82.5 kPa and 
HCO, 25.5 mmol/litre, on 100% oxygen from a T-piece. 

Flumazenil (Ro 15-1788) 0.5 mg was given. Three min- 
utes later his minute volume had increased (breathing 
was subjectively deeper at a rate of 14/minute) and his 
blood pressure had increased to 115/75 mmHg. There was 
now a weak flexor response to deep pain, a weak gag reflex 
and a cough reflex to tracheal suction. Repeat blood gas 
analysis showed that the Pco, had decreased to 4.9 kPa. 
A further dose of flumazenil 0.5 mg had no additional 
effect. He was transferred to the Intensive Care Unit. 

His conscious level and ventilation slowly deteriorated 
so that 3 hours later he was again unresponsive to painful 
stimuli, although a weak cough reflex was still present. 
Blood gas analysis showed pH 7.28, Pco, 7.6 kPa, Po, 
21.2 kPa, HCO, 25.5 mmol/litre, on 50% oxygen via a T- 
piece. His tidal volume was 420 ml at a rate of 15/minute 
and his blood pressure 98/60 mmHg. A further 0.5 mg of 
flumazenil was given. His tidal volume rapidly increased to 
680 mi at a rate of 15/minute, and decreased over the next 
30 minutes to 540 ml at a rate of 15/minute. His Pco, at 
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this time was 6.4 kPa. His blood pressure rose to 120/85 
mmHg and he again became responsive to deep pain. A 
further 0.5 mg of flumazenil once again had no further 
effect. 

His conscious level remained fairly constant from that 
point onwards, without any serious deterioration. His arter- 
ial Pco, increased again to 7.3 kPa after 4 hours, then 
slowly decreased, coincident with a slow, progressive im- 
provement in his degree of arousal. Fourteen hours later 
(26 hours after his initial admission to the Accident and 
Emergency Department) he was responding to verbal stim- 
uli and shortly after this was awake enough for his trachea 
to be extubated. Subsequent recovery was uneventful. The 
toxicology report confirmed the presence of temazepam 
and meprobamate. No other substance was detected. 


Discussion 


This report records a case where an attempt was made 
to treat a severe overdose, one component of which was 
presumed to be temazepam, with the new benzodiazepine 
antagonist flumazenil. This new agent, flumazenil, (Ro 15- 
1788, ‘Anexate’, Roche) is a benzodiazepinone first de- 
scribed in 1981 by Hunkeler and colleagues.? It is a specific 
antagonist with high affinity at the benzodiazepine receptor 
site* and negligible agonist activity.° Sedation or an- 
aesthesia induced by a benzodiazepine is rapidly and com- 
pletely reversed after the administration of flumazenil.®? It 
therefore follows that it might be of value in the treatment 
of a benzodiazepine overdose. This possibility has been con- 
sidered previously and reports describe the use of flum- 
azenil in the management of overdoses of benzodia- 
zepines.*'9:!9 Jt was shown to be most effective in cases 
where the sole drug ingested was a benzodiazepine, and 
resulted in rapid awakening. 

Those previous observations are supported by this 
present report. A significant arousal was seen after the ad- 
ministration of flumazenil, although the patient still re- 
mained unconscious. This agrees with a benzodiazepine 
component of a mixed overdose. The half-life of flumazenil 
is approximately one hour!! and so although the ingested 
drugs should be slowly undergoing elimination their action 
is likely to outlast that of a single bolus dose of flumazenil. 
A return to a deeper level of consciousness might then be 
expected, which should again be antagonised by a further 
dose of flumazenil, a feature which was observed. The use 
of a continuous infusion of flumazenil might have offered 
a convenient alternative. The profound unconsciousness, 
together with its associated hypotension and respiratory de- 
pression were each time improved by flumazenil and it is 
our belief that had flumazenil not been available, controlled 
ventilation and inotropic cardiovascular support would 
have been necessary. 

It is clear therefore that flumazenil does antagonise the 
sedation caused by an overdose of temazepam. In the pres- 


ence of another agent, however, only partial awakening is 
seen. Sufficient arousal may result, such that more invasive 
treatment may be avoided, even if there is not a full return 
to consciousness. It is likely that flumazenil will serve as a 
valuable diagnostic tool in overdoses of unknown composi- 
tion, and allow identification of the presence of a benzo- 
diazepine component. Care will have to be taken with the 
use of this new drug in the management of overdoses. 
It will still be necessary to admit the patient to an 
appropriate ward, where adequate monitoring and nursing 
supervision is present, whether or not the patient appears 
to be fully awake and orientated, because of the risk of the 
recurrence of sedation. Furthermore, all actions of a benzo- 
diazepine are antagonised and if the patient is undergoing 
regular therapy with a benzodiazepine, e.g. for 1ts anxiolytic 
or anticonvulsant effects, then these too will be antagon- 
ised. In addition, the sedative action of the benzo- 
diazepine may be suppressing a more serious side effect of 
another component of the overdose, These problems should 
arise in only a minority of patients, however, and it is 
likely that the introduction of flumazenil will prove to be 
a valuable addition to our resources in the management of 
overdoses. 


References 


1. CALVIN JE. Acute Poisonings. In: SmBaLp WJ, ed. Synopsis of 
critical care, 2nd edn. Baltimore: Williams and Wilkins, 1984: 
254-60. 

2. PrescoTr LF. Safety of the benzodiazepines. In: Cosra E, ed. 
The Benzodiazepines: from molecular biology to clinical prac- 
tice. New York: Raven Press, 1983: 253-66. 

3. HUNKELER W, MOHLER H, Pieri L, Porc P, Bonert EP, 
CUMIN R, SCHAFFNER P, HAEFELY W. Selective antagonists of 
benzodiazepines. Nature 1981; 290: 514-6. 

4. MöuLER H, Ricuarps JG. Agonist and antagonist benzo- 
diazepine receptor interaction in vitro. Nature 1981; 294: 763- 
6 


5. DARRAGH A, LamBE R, O'BoYLE C, KENNY M, Brick I. Ab- 
sence of centrol effects in man of the benzodiazepine an- 
tagonist Ro 15-1788. Psychopharmacology 1983; 80: 192-5. 

6. SAGE DJ, CLOSE A, Boas RA. Reversal of midazolam sedation 
with anexate. British Journal of Anaesthesia 1987, 59: 459-64. 

7. RAEDER JC, HOLE A, ARNULF V, GRYNNE BH. Total intraven- 
ous anaesthesia with midazolam and flumazenil in outpatient 
clinics. A comparison with isoflurane or thiopentone. Acta An- 
aesthesia Scandinavica 1987; 31: 634-41. 

8. O'SULLIVAN GF, Wane DN. Flumazenil in the management 
of acute drug overdosage with i ines and other 
agents. Clinical Pharmacology and Therapeutics 1987; 42: 254- 
9, 

9. Hrusy K, PriscHL F, SMETANA R, PERNECKER M, DONNER A, 
SCHOLTZ I, Grimm G. Spezifische therapie der akuten benzo- 
diazepinintoxikation mittles flumazenil (Ro 15-1788). Wiener 
Medizinische Wochenschrift 1987; 137: 179-83. 

10. GELLER E, Niv D, SILBIGER A, HALPERN P, LEYKIN Y, RUDICK 
V, Sorkin P. Ro 15-1788 a benzodiazepine antagonist in the 
treatment of 34 intoxicated patients. Anesthesiology 1985; 63: 
A157. 

li. Kvorz U, ZEGLER G, Remann IW. Pharmacokinetics of the 
selective benzodiazepine antagonist Ro 15-1788 in man. Euro- 
pean Journal of Clinical Pharmacology 1984, 27: 115-17. 


Anaesthesia, 1989, Volume 44, pages 139-142 


Forum 


Paediatric anaesthesia in a district general hospital 
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Summary 

Over 4000 general anaesthetics were administered during 1987 to children under the age of 13 years in the Norwich Health 
District. We have reviewed the 2938 anaesthetics performed in the Norfolk and Norwich Hospital. Five hundred and fifty-eight 
(19%) were undertaken in children aged less than 3 years; 24 of these were neonates. The implications of this workload are 
discussed, with reference to the more appropriate use of consultants with previous paediatric anaesthetic training, the training of 


Junior staff and the policy for transfer of patients to specialised centres. 


Key words 
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There is a paucity of published data on the organisational 
problems entailed in the provision of a paediatric service in 
a District General Hospital (DGH) in the United Kingdom. 
This was evident at the forum ‘Paediatric Anaesthesia in 
the DGH’ held by the Faculty of Anaesthetists at the Royal 
College of Surgeons of England in 1987 and is the subject 
of comment by Hatch.! We present data from the Norfolk 
and Norwich Hospital which is a large DGH in the East 
Anglia Region and which serves a population of approxi- 
mately 470 000, of whom 70000 are below the age of 13 
years. There were 5301 deliveries in the District in 1987; 
4517 births were in the maternity unit of the Norfolk and 
Norwich Hospital. The number of deliveries in the district 
has increased by an average of 1.3% per annum for the last 
6 years. The East Anglia Region lacks a Regional paediatric 
hospital. 

It is of historical interest that the Jenny Lind Infirmary 
for Sick Children was established in Norwich in 1853 and 
was not incorporated into the Norfolk and Norwich site 
until 1975. 

The Jenny Lind Paediatric Department at the Norfolk 
and Norwich Hospital has 60 beds, 16 of which are in a 
ward that caters for children under the age of 2 years. In 
addition, there is a Special Care Nursery in the Maternity 
Block with 22 cots, of which four are funded by the Region 
for neonatal intensive care. The unit is managed by the 
paediatric department without involvement of anaes- 
thetists. There were 324 admissions to the Special Care 
Nursery during 1987 with an overall mortality rate of 9%. 
Seventy-six patients required mechanical ventilation of the 
lungs. Fifty-two infants weighed less than 1.5 kg at birth 
and the mortality rate in this group was 23%. 

Most of the surgery is conducted in a 10-theatre suite; 
one theatre is designated for paediatric use. There is a small 
paediatric reception room and a separate recovery area for 
children. The bulk of the elective surgery is done on child- 
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ren’s operating lists (a fortunate legacy of the Jenny Lind 
Hospital). The major exception is orthopaedic surgery, 
which is performed in a separate suite of orthopaedic 
theatres on adult lists. Some of the paediatric work that 
involves the district anaesthetic department occurs at other 
sites in the county. All surgical specialties are represented 
except neurosurgery and open-heart surgery. There is no 
paediatric surgeon. There is also no specific consultant 
paediatric anaesthetist on-call rota. 


Methods 


The anaesthetic record books in the District for 1987 were 
reviewed and data collected for all children under 13 years 
(the admission age to the paediatric wards) who underwent 
general anaesthesia. The data from the Norfolk and Nor- 
wich Hospital were coded for date and type of procedure, 
surgical specialty, grade of surgeon, grade and name of the 
most senior anaesthetist present, age of the patient, whether 
or not performed in the designated paediatric-theatre or on 
a paediatric list and if the procedure was a daytime (0800 
to 2000 hours) or- night-time (2000 to 0800 hours) emer- 
gency. In our coding for age we define neonates as of less 
than 44 weeks’ gestation, infants as greater than 44 weeks’ 
gestation but less than one year old, toddlers as greater 
than one year but less than 3 years old and children as 
greater than 3 but less than 13 years of age. 

A questionnaire was sent to all the consultant anaesthetists 
in the department to obtain details of previous paediatric 
anaesthetic training. 


Results 


All results, unless stated otherwise, are based on data from 
the Norfolk and Norwich Hospital. 
In 1987, 4108 general anaesthetics were performed on 
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Table 1. The age distribution of patients under 13 years of age anaesthetised in 1987 and the 
grade of the most senior anaesthetist present. 


Grade Neonate 

(number in (< 44 weeks 

department) gestational age) 
' Consultant 

(n = 16) 20 

Senior registrar 

(n = 2) 2 

Registrar 

(n = 4) 2 

Senior house officer 

(1 = 7) 0 

Other grades* 0 

Total 24 


Infant Toddler Child All 
(> neonate (1-2 (3-12 (< 13 
< l year) years) years) years) 
138 225 1443 1826 

22 33 211 268 

8 54 262 326 

l 30 308 339 

6 17 156 179 

175 359 2380 2938 


* Includes clinical assistants, hospital practitioners and locum consultants. 


Table 2. The age distribution by specialty. 


Neonate 


ENT 

General surgery 
Orthopaedics 
Plastic surgery 
Urology 
Ophthalmology 
Dental surgery 
Medica! 
Radiology* 
Thoracic surgery 
Gynaecology 
Cardiology 
Casualty 


* Includes radiotherapy. 
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patients aged less than 13 years in the District. Of these, 
2938 (72%) were at the Norfolk and Norwich Hospital, 
290 (7%) at other hospitals in the district and 880 (21%) at 
an outpatient dental clinic in Norwich. All outpatient 
dental anaesthetics were administered by consultants, as 
were 89% of all other anaesthetics outside the DGH. Two 
hundred and ninety other anaesthetics administered to 
children took place at sites where there are no paediatric 
wards. 

The age distribution of the children and the grade of the 
most senior anaesthetist present are shown in Table 1. 
Seventy-one percent of all paediatric patients were anaes- 
thetised in the presence of a consultant or senior registrar. 
This percentage rose to 79% for patients under 3 years and 
91% for those under one year. 

Table 2 shows the age distribution within specialties. Ear, 
nose and throat (ENT) procedures made up the largest 
group (41% of the total), but only 8% of these children 
were under 3 years of age. General surgery was the second 
largest group (16% of the total); 36% of these patients 
were aged less than 3 years and 22% less than one year. 
Anaesthetics for plastic and burns surgery made up 11% of 
all cases; 31% of these were infants and toddlers. 

Theatre staff classified 413 (14%) of the anaesthetics as 
emergencies. Tables 3a and 3b show the age distribution of 
these emergency patients. A consultant or senior registrar 
anaesthetist was present for 44% of daytime emergencies 
and 26% of those after 2000 hours, but these percentages 
rose to 72% and 64% respectively for patients under 3 
years. The majority of emergency paediatric work was in 
two specialties (orthopaedics, 38%; general surgery, 35%), 
but significant numbers and potential problems for the 
anaesthetist occurred in ENT and thoracic surgery. 


Infant Toddler Child Total 
22 70 1124 1219 
86 65 299 465 

5 58 272 335 
4l 58 218 317 
6 29 260 295 
4 22 109 135 
0 7 46 53 
3 28 10 41 
I 19 lI 32 
6 l 17 29 
0 0 10 10 
l 2 l 4 
0 0 3 3 


Orthopaedic emergencies totalled 157 (nearly 50% of all 
their anaesthetics), of which 129 were for the treatment of 
fractures. There were 131 unscheduled, non-neonatal 
general surgical operations; the commonest was appen- 
dicectomy (84). Sixteen infants had an operation for pyloric 
stenosis and two for intussusception. 

Ear, nose and throat cases made up the largest group of 
anaesthetics, but only 21 procedures were unscheduled; 
bleeding after tonsillectomy or adenoidectomy accounted 
for six cases. Seven patients required general anaesthesia 
for tracheal intubation in the management of croup or 
epiglottitis. Nine bronchoscopies were performed by the 
thoracic surgeons for inhaled foreign bodies. 

Twenty-four anaesthetics were administered to 20 neo- 
nates (Table 4). The average weight of the neonates at the 
first operation was 3.0 kg (range 0.8-4.4 kg); the mean 
weight of four who underwent ligation of a patent ductus 
arteriosus (PDA) was 1.3 kg (range 0.8-1.8 kg). The paedia- 
tric theatre was used for only 12 of the 24 cases. A consul- 
tant or senior registrar administered 22 of the anaesthetics, 
but two cases for Ramstedt’s procedure were daytime 
emergencies anaesthetised by postfellowship registrars. The 
two patients with gastroschisis (gestational ages 36 and 37 
weeks; weights 2.4 and 2.3 kg respectively) underwent 
primary closure of the defect, although one had a bowel 
resection for a stricture at the initial operation. This patient 
required a further laparotomy and the formation of an 
ileostomy 20 days later for bowel obstruction; this was 
closed 2 months later. One baby aged 5 hours (gestational 
age 38 weeks; weight 3.5 kg) underwent a successful repair 
of a left diaphragmatic hernia and was discharged home on 
the 20th day. A term baby with Treacher-Collins syndrome 
(weight 3.7 kg) underwent an initial repair of choanal 
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Table 3a. The number of anaesthetic daytime emergencies (between 0800 and 2000 hours) 
administered by each grade of anaesthetist. 


Neonate 
Consultant 15 
Senior registrar 0 
Registrar 2 
Senior house officer 0 
Other grades 0 
All 17 


Infant Toddler Child Total 
23 3 38 79 
6 3 17 26 
4 8 26 40 
0 5 85 90 
0 0 4 4 
33 19 170 239 


Table 3b. The number of anaesthetic night-time emergencies (between 2000 and 0800 hours) 
administered by each grade of anaesthetist. 


Neonate 


Consultant 

Senior registrar 
Registrar 

Senior house officer 
Other grades 


All 


w Ooooh 


Infant Toddler Child Total 
4 3 15 23 
4 2 14 22 
3 4 18 25 
l l 102 104 
0 0 0 0 
12 id 149 174 





Table 4. The diagnosis and number of anaesthetics in the neonatal 


period 
Number of Number of 

Diagnosis or operation patients anaesthetics 
Closure of PDA 4 4 
Pyloric stenosis 3 3 
Strangulated or irreducible 

inguinal hernia 3 3 
Incision of breast abscess 3 3 
Gastroschisis 2 2 
Lieostomy + gastroschisis) — I 
Necrotising enterocolitis (closure 

of PDA) ~ l 
Diaphragmatic hernia ] 1 
Treacher-Collins syndrome, 

choanal atresia l 3 
Malrotation, small bowel 

obstruction I I 
Sacrococcygeal teratoma, CT 

scan l l 
Defunctioning colostomy, rectal 

biopsy I I 
Total 20 24 


atresia which required two further anaesthetics for replace- 
ment of tne nasal splints. This baby underwent tracheos- 
tomy 3 months later for obstructive apneoic episodes. All 
of the necnates were alive when their notes were reviewed 
in April 1988. Three of the patients were referred from a 
hospital ir an adjacent district for ligation of patent ductus 
arteriosus (PDA). Seven neonates were referred to other 
hospitals (Table 5). 

Of the 2525 elective cases, 2056 (81%) were anaesthetised 
on schedu-ed paediatric operating lists; 1580 (62%) of these 
were managed in the paediatric theatre. One hundred and 
seventy-nite (38%) of the 469 paediatric patients who had 
operations on adult lists underwent orthopaedic procedures. 
Table 6 shows that little use is made of the paediatric theatre 
for emergency work. 

We kncw of three deaths in patients who had anaes- 
thetics during the period of the survey. Two deaths were 
from acute lymphoblastic leukaemia; one had an anaes- 
thetic 2 weeks before death for the administration of 
intrathecal methotrexate. The third patient died of an 
arachnoid cyst. 


Table 5. Neonatal surgical referrals to other hospitals. 


Number of 

Diagnosis patients Hospital 
Cyanotic congenital 

heart disease 3 Great Ormond Street 
Tracheo-oesophageal 

fistula 3 Great Ormond Street 
Imperforate Queen Elizabeth 

anus l Hospital, Hackney 


Table 6. Emergency use of the paediatric theatre. 


Non- In paediatric 
Time of day All orthopaedic theatre 
Daytime 
(0800 to 2000 hours) 239 175 40 (23%) 
Night-time 
(2000 to 0800 hours) 174 8l 12 (15%) 


The adult intensive care unit (ICU) admitted 25 paedia- 
tric patients (18 children, four toddlers and three infants). 
Fifteen patients required mechanical ventilation, including 
the three infants and two of the toddlers. Eight patients 
required an emergency CT scan; three of these died sub- 
sequently. Two of the deaths were as a result of severe 
head injury and the third from a subarachnoid haem- 
orrhage. A child with viral encephalitis was transferred 
to a Supraregional hospital for intracranial pressure 
monitoring; another with a depressed skull fracture was 
transferred to the Regional neurosurgical centre. 


Discussion 


We have reviewed the data for all children up to 13 years of 
age. However, it is those under 3 years of age who cause 
anaesthetists greatest concern because of their special 
anaesthetic needs.':* In this DGH, 558 anaesthetics (19% 
of all paediatric cases) were administered to children under 
3 years of age; 383 (69%) were given by consultants. This 
represents an average of two cases per consultant per month 
which is considerably less than the 1-2 cases per consultant 
per week calculated by Hatch.! The skills of all the con- 
sultant staff cannot be maintained with this number. The 
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Table 7. The number of anaesthetics given to children under 3 
years of age by 16 consultants, related to the time they spent as 
anaesthetic trainees in recognised paediatric centres. 


Number of months in training 


Number of anaesthetics 0 <6 €¢11 12-17 Total 
Greater than 50 l l I 0 3 
20 to 50 0 Q l 2 3 
5 to 19 I l 2 2 6 
Less than 5 I1 2 I 0 4 
Total 3 4 5 4 16 


number of cases is certainly insufficient to provide the 
training necessary for junior staff to be able to give 
anaesthetics unsupervised to this age group. Ideally, all 
these children should be anaesthetised by one of a small 
group of consultants (those who had the most extensive 
training in paediatric anaesthesia) thus giving them the 
greatest opportunity to maintain their skills.2 This was a 
recommendation to the Court committee. However, a 
consultant post advertised as containing some paediatric 
work may result in the appointment of an anaesthetist with 
little fulltime training in paediatric anaesthesia. Conver- 
sely, a consultant appointed to a post with a major interest 
outside the paediatric field may coincidentally have had 
extensive training in paediatric anaesthesia. An example of 
this incongruity can be seen in Table 7; one consultant with 
no formal training in a paediatric hospital anaesthetised 
more than 50 patients under 3 years old, but another 
with 17 months of such training performed less than 20 
anaesthetics in this age group. Steps are being taken to try 
to correct this anomaly in our department. 

Perhaps the most contentious issue with regard to special- 
ist paediatric anaesthetists in a DGH is the provision of 
emergency cover. In 1987, only 25 patients less than 3 years 
of age, including three neonates, required anaesthetics after 
2000 hours (approximately two per month). It is difficult 
to justify a paediatric anaesthetist on-call rota because of 
this small number, particularly as other subspecialists, for 
example thoracic anaesthetists, could make similar demands. 
The Court report? recommended more centralisation of 
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paediatric surgery into Regional or Supraregional centres. 
East Anglia lacks a Regional paediatric surgical unit and all 
referrals are to a Supraregional centre approximately 120 
miles away in central London. This centre would have an 
extra workload of approximately 100 anaesthetics per 
annum if all neonates and infants and toddlers who require 
major surgery were transferred. However, these procedures 
help to maintain consultant skills for the emergencies which 
cannot be transferred.* 

The neonatal intensive care unit is funded regionally and 
neonates are transferred to this unit from other districts. 
The pre- and postoperative care of neonatal patients is 
performed by the paediatricians; the anaesthetist is involved 
only in the peroperative management. This Is true particu- 
larly for a neonate with a PDA; both the anaesthetist and 
the surgeon are in effect performing a technical procedure 
for the neonatologists. It is difficult for anaesthetists in a 
DGH to suggest that neonates be transferred to other 
centres because they feel unable to cope with this function. 

Three points emerge. Firstly, there are barely sufficient 
cases under the age of 3 years for consultants to maintain 
their skills with this age group and certainly not enough 
for adequate training of junior staff. Secondly, a consult- 
ant’s previous paediatric anaesthetic training may be 
wasted unless care is taken to match this to his or her current 
work. Finally, we found no data to support the policy of 
transfer, for anaesthetic reasons, of all neonates to a Supra- 
regional centre from this DGH. 
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Anaesthesia for patients over 90 years of age. 
Outcomes after regional and general anaesthetic techniques for two common surgical procedures 
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Summary 


Peri-operative morbidity and mortality and long term outcome of patients over 90 years of age who underwent either total hip 
arthroplasty or transurethral prostate resection were studied retrospectively. The outcomes of patients who received regional or 
general anaesthesia were compared. One hundred and forty-one patients underwent total hip arthroplasty and 44 patients 
underwent transurethral prostate resection during the study period (1975—1985). Overall in-hospital mortality was 4.9%. Mortality 
at 30 days was 5.3% in patients who underwent hip arthroplasty during regional anaesthesia, compared with 6.8% in those who 
received general anaesthesia. Long term survival was similar for these two groups and was longer than projected for age and 
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gender-matched general population cohorts. The 30-day mortality rate was 3.2% for patients who underwent prostatic resection 
under regional anaesthesia; no deaths occurred in the general anaesthesia group. This difference was not statistically significant. 
Long term survival was similar for patients in both groups and was better than predicted. Anaesthetic technique did not influence 
short term morbidity and mortality or long term outcome for these procedures. 


Key words 


Anaesthetic techniques, regional, general. 
Complications, death. 


Surgical procedures in the elderly are associated with higher 
peri-operative morbidity and mortality than in younger 
patients.1’2 This is especially significant because elderly 
individuals are more likely to be operated on now than in 
the past? and because they represent the fastest growing 
subset of the population in the United States. The number 
of very old patients has been increasing at a remarkable 
rate for the past 40 years,> and their absolute numbers are 
now sufficiently large to exert a major impact on the health 
care system. Anaesthetists are increasingly confronted with 
the challenges of providing anaesthesia for these patients. 
Age-related changes affect almost all organ systems and 
may compromise the ability of elderly patients to tolerate 
peri-operative stresses. The relative merits of regional and 
general anaesthesia in this setting have been studied with 
conflicting results.°-!* Therefore, we compared retrospec- 
tively the outcome of patients who received regional or 
general anaesthesia for either total hip arthroplasty (THA) 
or transurethral resection of the prostate (TURP), two of 
the most frequently performed operations in the elderly.2:13 
We reviewed the peri-operative morbidity and mortality 
and long term survival of patients who were 90 years of 
age or older, and who underwent THA or TURP at our 
institution over the ll-year period, 1975 to 1985. 


Methods 


Study subjects. During the 11-year period, 1975-85, 1063 
operations were performed at the Mayo Clinic on patients 
who were 90 years of age or more at the time of their 
surgery. The study series includes 141 patients who under- 
went THA and 44 patients who underwent TURP. 

Each patient was classified pre-operatively according to 
the physical status classification (ASA class) of the American 
Society of Anesthesiologists, and pre-operative medical 
conditions were determined by individual chart review. At 
our institution, all patients must undergo a pre-anaesthetic 
examination by an internist before a surgical procedure 
and, when capable, complete a questionnaire that details 
their medical history. The Mayo employs a unit medical 
record system, and the complete history of every patient, 
including outpatient as well as inpatient data, is available 
for review. Anaesthetic technique was defined as either 
regional (epidural or spinal) or general anaesthesia. 

Pre-operative conditions. Hypertension, angina, chronic 
obstructive pulmonary disease, endocrine disease, and 
arrhythmia were defined as present if the patient was 
receiving medical therapy for the condition at the time of 
surgery. Previous myocardial infarction was identified by 
the presence of Q waves at least 0.04 seconds in duration 
and | mm deep on the electrocardiogram (ECG). Prior 
coronary artery bypass or cardiac valvular surgery were 
recorded. Smoking history was recorded from the patient 
questionnaire and defined as never smoked, prior smoker 
(stopped > 2 months), current smoker, or smoker but past 
or current status unknown. A pre-operative serum creati- 
nine concentration > 175 pumol/litre or the use of dialysis 
defined renal dysfunction. Prior history of malignancy, 
surgery, radiation therapy, or chemotherapy for malig- 
nancy was recorded. Biliary disease was defined as present 
if the total bilirubin concentration was > 50 yumol/litre, 


alkaline phosphatase > 375 iu/litre or aspartate serum 
transferase (AST) > 45 iu/litre. Central nervous system 
disease was identified in patients with medically docu- 
mented cerebral vascular accident, transient ischaemic 
attack, or neurological deficit of central origin. 

Morbidity. Only major peri-operative morbidity was 
considered. Myocardial infarction was defined as the new 
appearance of Q waves at least 0.04 seconds wide and | 
mm deep on ECG or an elevation of creatine pho- 
sphokinase MB isoenzyme consistent with myocardial in- 
farction. Pulmonary embolus was defined by appropriate 
defects on pulmonary angiography or a ventilation-perfu- 
sion scan consistent with a high probability of pulmonary 
embolus. Central nervous system morbidity was defined as 
a new cerebral vascular accident, transient ischaemic attack, 
or neurological deficit of central origin. Renal dysfunction 
was defined as a serum creatinine concentration > 175 
pmol/litre or the need for dialysis in a patient with normal 
renal function before surgery. Biliary dysfunction was 
defined as a serum total bilirubin concentration > 50 umol/ 
litre, alkaline phosphatase > 375 iu/litre or AST > 45 iu/ 
litre in a patient with normal liver function tests before 
surgery. Mechanical ventilation for more than 24 hours 
postoperatively, or the need to intubate the trachea and 
ventilate the lungs mechanically in a patient previously ex- 
tubated was classed as respiratory failure. Postoperative 
morbidity was divided into three periods: intra-oper- 
ative; < 48 hours postoperatively; and > 48 hours but < 30 
days postoperatively. 

Mortality. All patients were followed to the time of death 
or termination of study. Survival curves were estimated 
using Kaplan-Meier methodology.'* Expected survival 
curves for deaths from all causes were computed for persons 
of like age, gender, and calendar year of birth, based on 
cohort life tables constructed for the West North Central 
region of the United States.15 The 30-day mortality rate 
was calculated using Kaplan-Meier methodology. Hospital 
mortality was determined as any death during hospitalisa- 
tion for the procedure. 

Analysis. Group comparisons of observed survival were 
performed by log-rank test. Chi-squared and Fisher’s exact 
tests were used to evaluate associations between type of 
anaesthesia and presence of various patient characteristics. 
A p value < 0.05 was considered statistically significant. 


Results 


There was a high prevalence of chronic disease (Table 1), 
but 95.1% of the 185 patients were discharged from the 
hospital alive after surgery. One hundred and forty-nine 
patients were aged 90-94 years, 33 patients were aged 95- 
99 years, and three patients were aged 100 years or older at 
the time of surgery. There were 74 males and 111 females. 

Total hip arthroplasty. One hundred and forty-one patients 
underwent THA. Fractures of the femur were present in 
123 (87.2%) patients. The regional anaesthesia - group 
consisted of 38 patients (28 spinals and 10 epidurals) and 
the general anaesthesia group, 103 patients. The prevalence 
of pre-operative chronic diseases was similar for the two 


groups (Table 1). 
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Table 1. Characteristics of patients aged 90 years or more who underwent total hip arthroplasty (THA) or transurethral resection 
of the prostate (TURP) at Mayo Clinic, 1975-1985. 


General 
(n = 103) 
Patient characteristics n % n 
Sex: M 20 19.4 10 
F 83 80.6 28 
Age group: 90-94 81 78.6 27 
95-99 21 20.4 9 
100+ l 1.0 2 
Known hypertension 45 43.7 l4 
Arrhythmia 19 18.4 4 
Previous CNS disease 31 30.7 Ik 
Prior myocardial infarction 18 17.5 8 
Previous cancer 15 15.2 10 
Known angina 13 12.6 5 
Previous endocrine disease 8 7.8 2 
Previous biliary disease I 1.3 l 
Previous renal disease 5 4.8 0 
Known COPD 2 1.9 2 
Cigarette smoking status: 
Never smoked 49 47.6 23 
Past (stopped > 2 months ago) 9 8.7 2 
Current smoker 2 1.9 2 
Smoker/unknown past or current 3 2.9 0 
Unknown 40 38.8 1] 
ASA status: Í 0 0.0 0 
2 11 10.7 l 
3 70 68.0 25 
4 21 20.4 12 
5 l 1.0 0 


NS, not significant. 


TURP k 
General Regional 
n = 38) (n = 13) (n= 31) 
% p n % n % p 
26.3 13 100.0 3I 100.0 
73.7 OPE Ge — — — 7 
71.1 11 84.6 30 96.8 
23.7 NS 2 15.4 l 3.2 NS 
5.3 0 0.0 0 0.0 
36.8 NS 4 30.8 9 29.0 NS 
10.5 NS I 7.7 8 25.8 NS 
29.7 NS 2 15.4 6 20.0 NS 
21.1 NS 3 23.1 5 16.1 NS 
26.3 NS 2 16.7 14 45.2 NS 
13.2 NS l 7.7 6 19.4 NS 
5.3 NS 0 0.0 3 9.7 NS 
3.4 NS 0 0.0 0 0.0 NS 
0.0 NS 2 15.4 3 9.7 NS 
53 NS 0 0.0 l 3.2 NS 
60.5 4 30.8 10 32.3 
5.3 3 23.1 10 32.3 
5.3 NS l 7.7 4 12.9 NS 
0.0 0 0.0 2 6.5 
28.9 5 38.5 5 16.1 
0.0 0 0.0 0 0.0 
2.6 3 23.1 8 25.8 
65.8 NS 8 61.5 19 61.3 NS 
31.6 2 15.4 4 12.9 
0.0 0 0.0 0 0.0 


Table 2. Morbidity and mortality among patients aged 90 years or more who underwent total hip arthroplasty (THA) or transurethral 
resection of the prostate (TURP) at Mayo Clinic, 1975—85. 


6. MV > 24 Anyof in < 48 Any of 


Morbidity 
Group n 1.MI 2.PE 3.CNS 4, Renal 5. Biliary 
THA 
General 103 1.0% 19% 2.9% 1.9% 2.9% 
Regional 38 2.6 2.6 5.3 2.6 5.3 
TURP 
Genera! i3 00 8 0.0 0.0 15.4 0.0 
Regional 31 0.0 0.0 32 6.5 0.0 


7. Death Mortality 


hours l-6 hours l-7 30days l year 5 years 
1.9% 11.6% 1.0% 11.6% 6.8% 28.6% 72.0% 
0.0 15.8 2.6 18.4 5.3 20.0 61.2 
0.0 15.4 0.0 15.4 0.0 27.3 — 

0.0 9.7 0.0 9.7 3.2 33.8 90.6 


MI, myocardial infarction; PE, pulmonary embolism; CNS, central nervous system; MV, mechanical ventilation. Morbidity categories 


are not mutually exclusive. 


There are no statistically significant differences between general and regional groups in any category. 


Major morbidity occurred with a frequency of 15.8% in 
the regional group and 11.6% in the general group (Table 
2). The most common postoperative conditions in both 
anaesthetic groups were transient ischaemic attacks and 
acute reversible biliary dysfunction. There was a 5.7% total 
in-hospital mortality (5.3% in the regional group and 5.8% 
in the general group). One intra-operative death occurred 
in each anaesthetic group after the femoral component had 
been cemented. Other deaths before discharge in patients 
who underwent general anaesthesia were caused by pneu- 
monia and sepsis (4) and congestive heart failure (1). One 
patient who underwent regional anaesthesia died in hospital 
from pneumonia and sepsis. An additional patient who 
underwent general anaesthesia died from a myocardial 
infarction after hospital discharge but within 30 days of 
surgery. Thus, for the general group, in-hospital mortality 
was 5.8% but 30-day mortality was 6.8%. Long term 


follow-up revealed comparable 1-year and 5-year mortality 
rates between groups (Table 2). Survival in both groups 
was greater than projected for age and gender-matched 
controls (Figs 1 and 2). 

Transurethral prostate resection. Forty-four patients 
underwent TURP. The prevalence of chronic disease pre- 
operatively was not statistically different between the two 
groups (Table 1). In general, however, patients who were 
being treated for arrhythmias or angina were more likely 
to have a regional anaesthetic. Major morbidity occurred 
with a similar frequency in each anaesthesia group (31 
spinals, 13 generals), and was similar to that seen in the 
THA cohort (Table 2). No deaths occurred in the operative 
or early postoperative (< 48 hours) periods. There was one 
death from myocardial infarction within 30 days of surgery 
in the regional group and none in the general group (Table 
2). Mortality rates at 1 and 5 years were comparable be- 
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Fig. 1. Survival of patients aged 90 years or more who underwent 

total hip arthroplasty with regional anaesthesia (——-) compared 

to that of age and gender-matched controls (——-). Differences are 
not statistically significant. 
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Fig. 2. Survival of patients aged 90 years or more who underwent 

total hip arthroplasty with general anaesthesia (=-=) compared to 

that of age and gender-matched controls (——-). Differences are 
not statistically significant. 


tween groups. Survival in both groups was better than pre- 
dicted for individuals of like age and sex from the general 
population (Figs 3 and 4). 


Discussion 


The population of the United States is growing older. 
Between 1960 and 1980, the number of persons aged 65 
years and over increased at a rate double that of the general 
population (54 as compared with 26%).° During this same 
period, the oldest group of the population(> 85 years) in- 
creased by 141%. More of these very old patients will be 
considered for surgical procedures as the population ages. 
Indications will be influenced, in turn, by the outcome of 
surgery. The present study shows that patients aged 90 
years or older tolerate THA and TURP relatively well. 
Overall, 30-day mortality was 5.4%, with rates for THA 
and TURP of 6.4% and 2.6%, respectively. These figures 
contrast with the results of Denney and Denson!® two 
decades ago, who reported 30-day mortality rates in 
patients similar to ours of 25% for THA and 21% for 
TURP. The enhanced survival may be a result of surgical 
and anaesthetic advances and improved medical care. 
However, noncomparability of the patient populations in 
the two studies might also account for some of the dif- 
ferences in outcome. 
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Fig. 3. Survival of patients aged 90 years or more who underwent 

transurethral resection of the prostate with regional anaesthesia 

(~~) compared to that of age and gender-matched controls (——). 
Differences are not statistically significant. 
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Fig. 4. Survival of patients aged 90 years or more who underwent 

transurethral resection of the prostate with general anaesthesia 

(—~--) compared to that of age and gender-matched controls 
(——-). Differences are not statistically significant. 


The physiological changes that occur with ageing may 
leave these patients with a markedly diminished capacity to 
respond to the stresses of surgery and anaesthesia.17 The 
notion that regional anaesthesia is inherently safer for the 
elderly has often been stated, frequently with little suppor- 
tive data. Nonetheless, the ability of regional anaesthesia 
to blunt, at least in part, the stress response to surgery is 
now well documented.!§~?° In addition, the use of regional 
anaesthesia may modify the haemostatic response to sur- 
gery and decrease the incidence of postoperative deep 
venous thrombosis.?1:2# Proponents of regional anaesthesia 
cite these data as evidence of the superiority of regional 
over general anaesthesia. Data on peri-operative outcome, 
however, have been equivocal.°-!2+43 

The elderly are generally considered to be persons > 65 
years of age. However, a wide discrepancy between chrono- 
logical and biological age may exist in such a diverse 
group,?* and general conclusions drawn from studies of such 
a group may be erroneous. Thus, we compared regional 
and general anaesthesia in patients aged 90 years or over 
because few would disagree that these patients are, indeed, 
old. We also studied patient survival because of a lack of 
long term outcome studies in the anaesthetic literature.?° 
The survival period studied was much longer than the usual 
one week or 30 postoperative days in most studies. This 
prolongation allowed identification of late morbidity such 
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as pulmonary thromboembolism. We were unable to find 
any statistical association between anaesthetic technique 
and the occurrence of postoperative pulmonary embolus. 

This study was retrospective and each anaesthetist chose 
the technique that he or she felt was best for the patient. 
Patients who underwent regional or general anaesthesia for 
each procedure were comparable in respect of the preva- 
lence of pre-existing disease. However, patients who were 
being treated for angina or arrhythmias were more often 
anaesthetised with a regional technique for TURP. A cur- 
rent study of predictive pre-operative factors and risk of 
peri-operative morbidity and mortality in patients aged 90 
years or more who undergo any surgical procedure at our 
institution has revealed that patients who receive treatment 
for an atrial arrhythmia, but not angina, have an increased 
peri-operative mortality risk. This risk is twice that of pati- 
ents without atrial arrhythmias for the first 48 hours, and 
50% greater within one year. A 50% increase in postoper- 
ative mortality at one year in our patients who underwent 
TURP with general anaesthesia would not create a statis- 
tically significant difference between regional and general 
anaesthetic groups. 

There were no morbidity or mortality differences bet- 
ween patients who received spinal or epidural anaesthesia 
for THA. McLaren et al.® reported a 25% 2-week mortality 
rate in elderly patients who underwent hip surgery during 
general anaesthesia compared to no mortality in similar 
patients who received spinal anaesthesia. In that report, all 
but two deaths were respiratory in origin. However, the 
spinal anaesthesia group received a light general anaesthetic 
with the same agents as in the general anaesthesia group 
(Althesin and Entonox); thus, the aetiology of this wide 
disparity in mortality is unclear. Hole et al.” conducted a 
randomised study of 60 patients who underwent THA, and 
found a higher incidence of postoperative mental confusion 
and hypoxaemia in those who received general anaesthesia 
compared with a similar epidural anaesthesia group. No 
significant differences in mortality occurred. McKenzie et 
al.® obtained similar results in 100 patients who received 
either general or spinal anaesthesia for hip surgery. Mor- 
tality was not significantly different, but postoperative 
arterial oxygen tension was lower in the general anaesthesia 
group. Davis and Laurenson? reported lower incidences of 
deep venous thrombosis, postoperative hypoxaemia and 
reduced blood loss in patients who received spinal an- 
aesthesia compared with general anaesthesia for THA, but 
they found no significant difference in mortality. Berggren 
et al.'! reported no significant difference between the 
incidences of postoperative confusion in elderly patients 
randomised to receive either general or epidural anaesthesia 
for femoral neck fracture. Indeed, anticholinergic medica- 
tions and a history of mental depression were the pre- 
dominant risk factors for postoperative confusion. A review 
of 200 patients who received spinal or general anaesthesia 
for TURP showed no significant differences in morbidity, 
mortality, or length of hospital stay.! 

Differences in long term survival were studied by 
Wickstrom et al./° in 169 elderly females randomised to 
receive epidural, neuroleptic, ketamine, enflurane, or 
halothane anaesthesia for hip fracture surgery. Overall 30- 
day mortality was 6.5% and there were no differences 
among anaesthetic techniques. Patient age and type of 
fracture were found to correlate with mortality. These 
authors examined long term survival at 1 and 4 years. No 
consistent differences in survival were found between the 
anaesthetic methods when corrected for age and fracture 
type. They also found that observed survival, when com- 
pared to expected survival in age and gender-matched 
control groups from the same population, was decreased 
for all anaesthetic techniques. This decreased survival 


contrasts with our study which demonstrated no reduction 
in survival compared with cohorts from the population. 
The advanced age and consequently lower projected sur- 
vival rate in our patients may account for this discrepancy 
in results. 

In summary, we found no significant differences in peri- 
operative major morbidity and mortality or long term 
outcome between patients aged 90 years or more who 
received regional or general anaesthesia for THA or TURP. 
Long term survival was equivalent to, or greater than, that 
projected for each group on the basis of age and gender- 
matched data from the general population. Overall 30-day 
mortality was significantly lower than comparable figures 
in similar patients reported two decades earlier.!° 
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Postdural puncture headache 
A comparison between 26- and 29-gauge needles in young patients 


H. Flaatten, MD, Consultant, Department of Anaesthesiology, Central Hospital, N-6800 Forde, S.A. Rodt, 
MD, J. Vamnes, Consultants, J. Rosland, T. Wisborg, Senior Registrars, M.E. Koller, Professor, Department of 
Anaesthesiology, Haukeland University Hospital, N-5021, Bergen, Norway. 


Summary 


The incidence of postdural puncture headache after spinal anaesthesia with two types of 26- and 29-gauge needles was investigated 
in 149 patients less than 30 years old. Ten patients, (6.7%), six men and four women, developed typical symptoms of postdural 
puncture headache, while six (4.0%) developed headache of other origin. There were no headaches in the 29-gauge group. Spinal 
anaesthesia in four patients (8%) was impossible to perform with the 29-gauge needle. By using the latter, spinal anaesthesia can 


be given to young adults with little risk of postdural puncture headache. 


Key words 


Anaesthesia techniques; regional, spinal. 
Complications; headache. 


A high incidence of postdural headache is reported 
in young adults who receive spinal anaesthesia,'~> and 
because of this complication many anaesthetists avoid sub- 
arachnoid block in these patients.?4 We reported recently 
a high incidence of headache in young patients who 
received spinal anaesthesia using 25-gauge needles.? Use of 
29-gauge needles is associated with a reduced incidence of 
headache even in young patients.* 

The present study compared the frequency of postdural 
puncture headache in young patients using either 26- or 
29-gauge needles. 


Methods 


The study was carried out at one large university hospital 
(1200 beds) and one smaller community hospital (250 beds), 
both on the western coast of Norway. One hundred and 
fifty-one ASA group 1 patients less than 30 years of age 
scheduled for minor surgery, were allocated randomly to 
have spinal anaesthesia with a 29-gauge needle (Becton and 
Dickinson, BD), or one of two 26-gauge needles (BD and 
Braun). All patients gave their consent. 

Lumbar puncture was performed in the L,,;, or Laa 
interspace with the patients in the lateral position. A 20- 
gauge spinal needle introducer was used with the 29-gauge 
needle, but only according to preference of the anaesthetist 
when using a 26-gauge needle. The skin and subcutaneous 
tissues were infiltrated with lignocaine 1% when an intro- 
ducer was used. The introducer was then advanced into the 
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interspinous ligament to facilitate introduction of the 
thinner spinal needle. The bevel of the spinal needle was 
kept parallel to the dural fibres. Spinal anaesthesia was 
performed with isobaric bupivacaine 0.5%, or hyperbaric 
lignocaine 5%. Correct positioning of the 26-gauge needles 
was confirmed by appearance of cerebrospinal fluid (CSF) 
in the plastic hub. This was not possible when the 29-gauge 
needle was used and CSF was identified in one of two ways: 
either with a horizontal light into the hub to detect a tiny 
meniscus of CSF after the stilette was removed, or careful 
aspiration with a |-ml syringe attached to the needle. 

Postoperatively patients were free to mobilise as soon as 
full power had returned to the legs. All patients remained 
at least one night in the hospital before they were dis- 
charged. On the third postoperative day all patients 
were interviewed in a standardised way by one of the 
investigators with special regard to the occurrence of 
postoperative headache. The headache was classified as 
postdural puncture or ‘ordinary’ headache as previously 
described.? Patients suffering from severe postdural 
puncture headache were offered an epidural blood patch. 
The Chi-squared test with Yates’ correction was used to 
evaluate statistical significance, using p values <0.05 as 
significant. 


Results 


The results from 149 patients, 104 men and 45 women, 
mean age of 21.8 years, were evaluated. Results of two 
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Table 1. Groups of patients studied. 


Size and type Number Mean age, Successful 
of needle years (SD) Male:female puncture (%) 

26 Braun 48 22.2 (5.2) 33:15 100 

26 BD 5I 21.5 (4.8) 32:19 100 

29 BD 50 21.8 (4.1) 39:11 92* 


* The four patients were successfully punctured using a 26-gauge 
needle. 


Table 2. Postoperative headache. 
Postdural puncture 


Number of patients headache Other headache 
26 Braun 48 7 2 
} 99 10* 6 
26 BD SI 3 4 
29 BD 50 0* 0 


*p < 0.05. 


Table 3. Data on patients with postdural puncture headache. 


Spinal Days of 
Age* Sex needle headachet Blood patch 


Patient | 18 Female 26 BD 5 No 
Patient 2 26 Male 26 BD 3 No 
Patient 3 25 Male 26 BD 4 Yes 
Patient 4 20 Female 26 Braun 2 No 
Patient 5 20 Female 26 Braun 2 Yes 
Patient 6 29 Female 26 Braun 4 Yes 
Patient 7 18 Male 26 Braun 2 No 
Patient 8 24 Male 26 Braun 3 No 
Patient 9 19 Male 26 Braun 7 No 
Patient 10 26 Male 26 Braun 3 Yes 


* Mean, 22.5 vears; t mean, 3.5 days. 


patients were excluded because of accidental dural puncture 
with the introducer needle. Data about the three groups 
of patients are given in Table 1. Most patients (79%) 
underwent orthopaedic procedures of the lower limb. Post- 
operative headache occurred in 16 patients and of these, 10 
(6.7%) were classified as of the postdural puncture type. 
The headache was severe in four who also complained of 
additional symptoms such as tinnitus, vertigo and vomiting. 
No patient developed postdural puncture headache after 
the use of a 29-gauge needle. There were no differences 
between the two 26-gauge needles with regard to technical 
problems or incidence of headache. Classification of head- 
aches within each of the groups are given in Table 2. 
Additional information about the patients with postdural 
puncture headache are given in Table 3. 


Discussion 


In this study, postdural puncture headache did not occur 
after use of 29-gauge needles, compared to 10.1% when a 
26-gauge needle was used. However, dural puncture with 
the 29-gauge needle was more difficult and there were four 
failures. 

Dural puncture in young adults, both as a diagnostic 
procedure and in connexion with spinal anaesthesia, has a 
high frequency of headache.'-?-°7? Several prophylactic 
methods intended to reduce the frequency of headache have 
been investigated. Use of prolonged bed rest,®’-!° the prone 
as compared with the supine position,’! extra hydration,!? 
prophylactic blood patch!? or indomethacin? have all 
failed to reduce the incidence of postdural puncture head- 
ache. The shape of the needle and the direction of the bevel 


relative to the dural fibres have been shown to influence 
incidence of headache,!? but valid data when needles less 
than 26-gauge are used are missing. The only effective way 
to reduce postdural puncture headache is by using small 
bore needles 5:14:13 and to avoid dural puncture in young 
adults, especially females.!~3 

There are few controlled studies that compare spinal 
needles in young patients only. Tourtelotte et al.15 found, 
in their double-blind study in young volunteers, a reduction 
of headache from 36% to 12% when a 26- instead of a 
22-gauge needle was used. Extraction of data from studies 
of spinal anaesthesia in a wide range of ages indicates that 
small-sized needles reduce the incidence of headache in 
young adults. An important exception is in children, where 
dural puncture is usually associated with an uneventful 
recovery. !® 

Postdural puncture headache is more frequent in women, 
especially in the 20 to 40 years age group.!-?:17 We have 
reported previously an incidence of 61.5% in women less 
than 30 years old when given spinal anaesthesia with a 25- 
gauge needle, compared to 23.4% in men of the same age.’ 
In the present study, using 26-gauge needles, the incidence 
of headache in men and women was nearly identical: 9.2% 
as compared with 11.8%, respectively; none occurred with 
the 29-gauge needle. 

Fine needles reduce the incidence of postdural puncture 
headache but the mandatory use of a separate introducer 
needle carries the risk of accidental dural puncture with the 
introducer. We experienced two accidental dural punctures 
in our study and one of these developed a spinal headache. 
It is possible that a technique that involved identification 
of the epidural space in the first instance before use of a 
spinal needle, could avoid this problem. This will, however, 
make the procedure more complicated and identification 
of the epidural space is not free from the hazard of acci- 
dental dural puncture.1® However, on occasion, it may not 
be possible to verify the correct position of very fine 
needles. This occurred in four of our patients when CSF 
could not be identified and a 26-gauge needle had to be 
used through the same introducer. This will increase the 
possibility of postdural puncture headache. 


Conclusion. 


The possibility of the development of postdural puncture 
headache should not stop anaesthetists from using spinal 
anaesthesia, even in young adults. Use of 29-gauge needles 
will virtually eliminate the complication, but they are tech- 
nically more difficult to use. A 10% incidence of headache 
is to be expected if a 26-gauge needle is used in this group 
of patients. 
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Intra-operative collapse or death related to the use of acrylic cement in hip surgery 


J. A. T. Duncan, MB, ChB, DObst, FFARCS, Consultant, Department of Anaesthetics, Dunfermline and West 


Fife Hospital, Reid Street, Dunfermline KY12 7EZ. 


Summary 


Six intra-operative deaths and two episodes of near-fatal hypotension occurred in 52 consecutive Hastings procedures (insertion 
of metal prosthesis grouted in acrylic cement) for subcapital fracture of the femoral neck. This high complication rate was 
identified by a system of clinical audit undertaken by members of the anaesthetic department. 
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The Confidential Enquiry into Perioperative Deaths 
(CEPOD)! recommended local clinical audit as a means of 
maintenance of, and improvement in, standards of anaes- 
thetic practice. We have undertaken a retrospective study 
of peri-operative mortality in patients who underwent hip 
surgery in a small District General Hospital, and identified 
factors which may have contributed to the mortality 
associated with one type of operative procedure. 


Patients and methods 


The operating theatre logbook was used to obtain the 
names and record numbers of all patients who underwent 
hip surgery between January 1984 and June 1986. One 
hundred and forty-five patients underwent elective arthro- 
plasty of the hip during this period, and 154 underwent 
surgical fixation of a fractured femoral neck. Fifty of the 
patients who required nonelective surgery were treated by 
the Hastings procedure, in which a metal prosthesis, 
grouted in acrylic cement, is inserted; the indication for 
this procedure was the presence of an intracapsular fracture 
as demonstrated radiologically. Two patients underwent 
semi-elective revision of a Hastings procedure. Table 1 lists 
the age and gender distribution of patients in the three 
groups. The patients were referred from the industrial 
community of West Fife and belonged mostly to social 
classes 3-5. 
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Results 


All anaesthetics were administered by a consultant; there 
are no junior anaesthetists in our department. Twenty-eight 
percent of operations were carried out under spinal or 
extradural anaesthesia, and the remainder of the patients 
received general anaesthesia (Table 2). The electrocardio- 
gram (ECG) and arterial pressure were monitored in every 
patient. Attempts were made to ensure that patients were 
adequately prepared and hydrated before surgery, but some 
who were clearly unfit (ASA grade 4) were accepted because 
surgery was felt to be their only chance of survival. 

Eight patients suffered intra-operative collapse (Table 3); 
seven patients developed severe hypotension and brady- 
cardia, but asystole was the presenting feature in one. Six 
patients collapsed during an emergency Hastings procedure; 
four died during operation and one died on the fifth post- 
operative day. The other two patients who collapsed died 
during elective revision of a Hastings procedure. No patient 
died during fixation of a hip fracture which did not require 
acrylic cement, although 16 patients died within 12 weeks 
of operation (Table 4). 

Coexisting medical conditions were present in several of 
the patients who collapsed, and three of the patients were 
classified as ASA grade 4. Most patients with fractured 
neck of femur were operated on within a few hours of 
admission, usually at night or at weekends; operation was 


Table 1. Details of patients who underwent hip surgery. 
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50-59 

Hastings Male 

operation Female 3 
Other methods of Male l 

internal fixation Female 6 
Elective Male 

arthroplasty Female l 


60-69 


Age group (years) 
70-79 80-89 90-99 Totals 
6 3 12 
12 18 l 40 f5? 
5 8 1 18 
23 35 8 g4 f 102 
53 1 69 
59 1 76 fis 


Table 2. Age groups of patients who underwent emergency hip surgery during epidural/spinal nerve 
block or general anaesthesia. 


Age group 
50-59 60—69 79-79 80-89 90-99 
Hastings Epidural/spinal l 2 8 4 i 
operation General anaesthesia 2 7 10 15 0 
Other methods of Epidural/spinal 2 3 7 12 4 
internal fixation General anaesthesia 5 12 21 31 5 
Table 3. A summary of eight cases, giving cause of collapse and status of operators. 
Case Ward H+B Status of Status of Status of 
No. Age Sex Hb ASA blood pressure or CA surgeon anaesthetist Anaesthetic operation 
l 76 M 12.8 3 120/80 H+B Registrar Consultant Spinal Emergency 
2 82 F 12.2 3 130/70 H+B Registrar Consultant GA (IPPV) Emergency 
3 79 F 10.8 4 130/90 H+B Registrar Consultant GA (IPPYV) Emergency 
4 83 F 10.3 4 120/60 H+B8B Registrar Consultant Spinal Emergency 
5 86 F {2.8 3 150/90 CA Consultant Consultant GA Elective 
6 84 F 12.0 4 110/70 H+8 Consultant Consultant Epidural! Elective 
7 70 F 13.0 2/3 120/75 H +B Registrar Consultant Spinal Emergency 
8 84 F 11.8 3 130/85 H +B Registrar Consultant GA (IPPV) Emergency 
H + B, hypotension with bradycardia; CA, cardiac arrest; GA, general anaesthesia. 
Table 4, Survival after hip surgery. 
Survived under 
Intra-operative (number of days indicated) Survived 
collapses deaths 7 l4 28 56 84 over 84 days 
Hastings operation 
Emergency 6 4 I 0 0 0 0 45 
Elective 2 2 0 0 0 0 0 0 
Other methods of 
internal fixation 0 0 2 4 2 5 3 76* 
Elective 
5 arthroplasty 0 0 0 0 0 0 0 145 


* 10 patients lost to follow-up, presumably dead. 


delayed by up to 48 hours if necessary to improve the 
patient’s general condition. Resuscitation was undertaken 
by the orthopaedic surgeons, who followed an established 
protocol. 

All of the patients who collapsed during an emergency 
Hastings procedure were operated on by. a registrar surgeon; 
a consultant surgeon performed” the elective procedures 
(Table 3). In all cases, the acrylic cement was kneaded to 
eliminate unfixed monomer and the medullary cavity was 
emptied before insertion of cement; in most, cases, holes 
were drilled in the femoral shaft to relieve. any increase in 
intramedullary pressure-during insertion of the prosthesis. 

Four of the patients who collapsed had received a general 
anaesthetic, and four underwent regional anaesthesia. The 
youngest of these patients was aged 70 years, and the oldest 
86 years. Postmortem was not performed. on any of the 


patients who died; our hospital no longer has facilities for 
this procedure. 

Brief case histories of the patients who collapsed are 
detailed below. 

Case 1. A 76-year-old chronic bronchitic man suffered a 
transcervical fracture after falling from a bus. He was re- 
suscitated with intravenous fluids for 8 hours before being 
considered fit for surgery. A spinal anaesthetic was per- 
formed using 2.7 ml of bupivacaine 0.5%, and he received 
etomidate 10 mg and midazolam 7 mg intravenously. A 
profound bradycardia developed 15 minutes after the 
insertion of acrylic cement into the femoral shaft, and his 
systolic arterial pressure, which had been 110 mmHg, 
decreased to an unrecordable level. His trachea was intuba- 
ted and artificial ventilation started. Cardiac arrest was 
diagnosed and resuscitation attempted unsuccessfully. 


Case 2. An 82-year-old woman known to be suffering 
from Parkinson’s disease and senile dementia, fell down 
stairs in her home, and was not discovered for 16 hours. 
She responded well to resuscitation with intravenous fluids 
(one litre of compound sodium lactate and 500 ml of glucose 
5%). She was considered to be fit for surgery 8 hours after 
admission. General anaesthesia was induced with thiopen- 
tone 150 mg. Her trachea was intubated and anaesthesia 
maintained with nitrous oxide and oxygen, supplemented by 
trichloroethylene; her lungs were ventilated mechanically. 
Her systolic arterial pressure remained at approximately 
150 mmHg throughout the procedure until 2-3 minutes 
after insertion of acrylic cement, when it became unrecord- 
able. The ECG remained unchanged, but no peripheral 
pulses were palpable. Her neck veins became prominent 
when she was positioned head-down after infusion of one 
litre of gelatin solution, but there was still no measurable 
arterial pressure. She developed an isoprenaline-resistant 
bradycardia despite administration of oxygen 100% and 
cardiac compression, and subsequently died. 

Case 3. A 79-year-old woman sustained a hip fracture 
after a fall in a geriatric ward where she had been treated 
for chronic bronchitis and congestive cardiac failure. She 
was graded as ASA 4. A diuresis was established by 
administration of frusemide 40 mg, and 500 ml of gelatin 
solution was administered slowly. Her operation began 8 
hours after the fall. Anaesthesia was induced with thio- 
pentone 50 mg, and tracheal intubation facilitated by 
suxamethonium 50 mg. Anaesthesia was maintained with 
nitrous oxide 70% in oxygen, supplemented by trichloro- 
ethylene, and ventilation was assisted; no further relaxant 
drugs were administered. Her systolic arterial pressure 
varied between 120 and 140 mmHg until shortly after 
insertion of acrylic cement in the medullary cavity, when it 
became unrecordable. A bradycardia of 50 beats/minute 
developed, and did not respond to atropine or isoprenaline. 
Infusion of gelatin and cardiac compression failed to produce 
any arterial pulsation, despite the continued presence of 
electrical activity on the ECG. Cyanosis developed despite 
ventilation with oxygen 100%. Resuscitation attempts were 
discontinued 10 minutes later. 

Case 4. A frail and confused 83-year-old woman under- 
went a Hastings procedure after preparation for 48 hours. 
She was graded as ASA 4. Her haemoglobin concentration 
was 10.3 g/dlitre, and her serum potassium 3.3 mmol/litre. 
She received spinal anaesthesia with 2.5 ml bupivacaine 
0.5%. The arterial pressure was low initially, but responded 
to the slow infusion of one litre-of glucose/saline; it was 
recorded as 140/70 mmHg immediately before introduction 
of the cement, but became unrecordable shortly afterwards. 
Her breathing became irregular; the ECG showed sinus 
rhythm. Cyanosis developed, and her trachea was intuba- 
ted, oxygen administered and cardiac compression started. 
Asystole developed 5. minutes later, and did not respond to 
resuscitative attempts. 

Case 5. An 86-year-old woman who had. undergone a 
Hastings procedure one month -previously presented for 
revision of the prosthesis. She had been treated for persist- 
ent atrial fibrillation, which was controlled with digoxin 
62.5 ug daily. Anaesthesia was induced with methohexitone 
40 mg, and the trachea intubated after administration of 
suxamethonium 40 mg. Anaesthesia was maintained with 
nitrous oxide in oxygen, supplemented by halothane; the 
patient breathed spontaneously. Blood loss was heavy, and 
2 units of red cell concentrate and 500 ml of compound 
sodium lactate were infused. Asystole developed 3 minutes 
after insertion of acrylic cement. A cardiac output. was 
restored after application of cardiac massage, but the 
arterial pressure and heart rate decreased during the. next 2 
hours despite a dopamine infusion, and the patient died. 
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Case 6. An 84-year-old woman, graded as ASA 4, 
required revision of a Hastings prosthesis 4 days after her 
original operation. She received extradural anaesthesia, 
together with sedation and analgesia. She collapsed during 
skin closure; sinus rhythm remained, but her arterial 
pressure was unrecordable. A progressive bradycardia 
ensued despite administration of oxygen, cardiac massage 
and intracardiac adrenaline, and she died 15 minutes later. 

Case 7, A 70-year-old woman received spinal anaesthesia 
with 1.7 ml of hyperbaric lignocaine 5% 6 hours after 
sustaining a fractured hip. She suddenly stopped talking to 
the anaesthetist immediately after insertion of cement into 
the femoral shaft. A bradycardia developed, her neck veins 
became prominent, she became cyanosed and no arterial 
pulses were palpable. Her trachea was intubated, oxygen 
administered and cardiac compression started. Intravenous 
adrenaline 1 mg was administered; this induced ventricular 
fibrillation which was treated successfully with a DC 
countershock. Cardiac massage was continued for several 
minutes. She regained consciousness, was observed in the 
coronary care unit for 48 hours and subsequently made an 
uneventful recovery. 

Case 8. A frail 84-year-old woman required surgical reduc- 
tion of a subcapital fracture. She was treated overnight with 
one litre of compound sodium lactate and received heparin 
$000 units 5 hours before surgery. A further 3000 units were 
administered at induction of anaesthesia, which was achieved 
with thiopentone 100 mg. The trachea was intubated after 
administration of suxamethonium 75 mg, and anaesthesia 
maintained with nitrous oxide 70% in oxygen supple- 
mented by trichloroethylene. Artificial ventilation of the 
lungs was employed. There was little haemorrhage, but the 
systolic arterial pressure decreased by 30 mmHg to 120 
mmHg after insertion of cement, and a bradycardia of 40 
beats/minute developed. Atropine 0.6 mg increased the 
heart rate and the arterial pressure, but profound hypo- 
tension without bradycardia occurred 20 minutes later. The 
ECG remained normal, but the neck veins were noted to 
be prominent. Light, rapid (250/minute) vibration was 
applied to the chest on the supposition that some form of 
embolic phenomenon was responsible for her deterioration. 
Her arterial pressure was restored to 140 mmHg within 20 
seconds. However, postoperative surgical haemorrhage 
resulted in a further episode of hypotension, and she suf- 
fered a cerebrovascular accident which resulted in her death 
5 days later. 


Discussion 

Most emergency orthopaedic surgery in this hospital is 
performed by registrars. This is not an uncommon situa- 
tion, and was commented upon in the report of the Con- 
fidential Enquiry into Perioperative Deaths.!:? However, 
the deaths were spaced fairly evenly throughout the 30- 
month study period, and there was no suggestion that the 
surgical registrars were to blame for the events which 
occurred in the emergency patients. Two of the deaths took 
place during elective revision of a Hastings procedure 
undertaken by consultant surgeons. 

The report of the Working Party on Acrylic Cement in 
Orthopaedic Surgery (WPACOS)* concluded that hypo- 
tension related to the use of acrylic cement was not asso- 
ciated with any particular anaesthetic technique. However, 
they commented that time might be wasted in performing 
tracheal intubation if collapse occurred during spinal or 
epidural anaesthesia. There was no evidence in the present 
series that the use of regional anaesthesia conferred any 
benefit in respect of either intra-operative blood loss or 
mortality. 

The use of methylmethacrylate (MMA) cement to grout 
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Table 5. Possible aetiologies of hypotension associated with the 
use of methylmethacrylate (MMA) cement. Items 1-6 were sug- 
gested by WPACOS.? 


1. A chain of physiological reactions initiated by the absorption 
of MMA monomer. 

2. Fat embolism; MMA monomer is a fat solvent and may 
increase the absorption of fat from the marrow of the femur. 

3. Pharmacologically active substances (histamine, kinins, 

prostaglandins or others) released by, or because of, MMA 

monomer. 

Raised intramedullary pressure. 

Hypersensitivity. 

A combination of initiating factors (medullary fat, monomer, 

pharmacologically active substances) that originate at the site 

of operation. 

Air embolism. 

Direct cardiovascular effects of MMA cement or monomer. 

Peripheral vasodilatation. 

Activation within the lungs of the clotting cascade. 


SS 


j 
Dom 


a prosthesis during repair of fractured neck of femur has 
been associated with mortality rates as high as 7-22%,‘ 
although the risk is considerably less in elective hip arthro- 
plasty. The mortality rate in our series of emergency 
Hastings procedures (10%) is within this range, but is 
similar to the incidence which led to the establishment of 
WPACOS in 1970; it is of some concern that no improve- 
ment appears to have been achieved. However, the long 
term results of the procedure are encouraging; 90% of the 
patients who underwent the emergency Hastings procedure 
survived for at least 12 weeks, compared with 74.5% of 
those whose fracture was repaired with hip screws or a pin 
and plate. 

Total hip arthroplasty is a very safe operation; Charnley® 
claimed to have performed over 10000 such procedures, 
with only two intra-operative deaths. None of our patients 
who underwent elective arthroplasty died. 

The aetiology of hypotension associated with the use 
of acrylic cement is complex. Possible causative factors, 
including those defined by WPACOS,? are listed in Table 5. 

Air embolism has been incriminated in a number of 
instances.’~!! No distinctive murmur was heard in any of 
these cases. It has been suggested that the heat generated 
by the cement as it hardens increases the pressure of air 
trapped in the femoral shaft by 20% and forces it through 
damaged sinusoids into extra-osseous veins.’ The femoral 
shaft was vented before insertion of cement in most of the 
patients in our series. The maximum temperature reached 
by the cement may be as high as 96°C,}? and it has been 
claimed that this may cause cardiac arrest by neurogenic 
stimulation. 

Hypersensitivity to MMA monomer has been dismissed 
as a cause of cojlapse.'* There have been conflicting reports 
of the direct effect of liquid MMA on the heart;!4:15 these 
differences may relate to the different species of animals 
studied. MMA monomer is a direct myocardial depressant 
in the isolated perfused rabbit heart.15:!© There has been a 
case report of a patient who developed transient episodes 
of atrioventricular block on two occasions, 4 weeks apart, 
immediately after insertion of MMA cement into the 
femoral cavity.17 Only one of our patients suffered a 
primary cardiac arrest; sinus rhythm was maintained in the 
remainder, although cardiac contractility might have been 
reduced. 

The use of MMA cement during repair of subcapital 
fracture of the femoral neck has been linked on many 
occasions with intra-operative hypotension and death from 
thrombo-embolism or fat embolism,‘*:*’!8—?9 and unfavour- 
able comparisons made with elective hip arthroplasty, in 


which fatalities are rare.?1:22 The reason for this difference 
may be related to the fact that the femoral neck is harder 
and thicker in patients who require elective arthroplasty 
for osteoarthritis compared with the’ osteoporotic bone 
which is common in those who suffer a fractured femoral 
neck. In addition, the pattern of venous drainage in the 
two types of bone may be different,°° and this may render 
the occurrence of pulmonary fat embolism less likely during 
elective arthroplasty. There may also be some contribution 
from the response to trauma in patients who have sustained 
a fracture. 

Prophylactic heparin has been shown to be relatively 
ineffective in preventing complications during and after 
hip surgery.*9:3! There is strong activation of the clotting 
cascade, and the rate of thrombin formation may exceed 
the rate at which it can be inhibited by heparin.*! There is 
a significant correlation between the release of tissue 
thromboplastins into the pulmonary circulation and the 
decreases which occur in arterial oxygen tension and blood 
pressure during total hip replacement.3? Deposits of intra- 
vascular fibrin are associated with fat embolism?? and 
the pulmonary thrombo-embolism that occurs in adult 
respiratory distress syndrome (ARDS),.°* Pulmonary fat 
embolism and ARDS may be the same condition,**’*5 
caused by movement of fat not fixed to cells into the 
lymphatic system and through the thoracic duct into the 
venous circulation. The lipid class profiles of fat emboli 
recovered from patients do not match those of marrow lipid 
or any other readily identifiable source of fat in tissues?’ 
and all patients with a fractured bone show a characteristic 
elevation in the alpha-lipoprotein fraction of serum.*°® 
These atypical lipids may tend to coalesce in the pulmonary 
circulation after reaching a critical concentration, or due to 
activation by traces of MMA cement.!® 

The results of this study have led to the use of the 
uncemented Bateman prosthesis for subcapital fractures. 
The earlier application of a system of clinical audit, as 
advocated in the CEPOD report,’ might have made us 
aware more rapidly of the high risk of mortality during a 
routine and common surgical procedure. 
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Confidential professional reports 
A method of assessing the career progress and prospects of anaesthetic senior house officers 


R. H. Jago, MB, BChir, FFARCS, Consultant, Division of Anaesthesia and Intensive Care, Royal Berkshire 


Hospital, London Road, Reading, Berkshire, RGI SAN. 


Summary 


A proforma is described which is used at 6-monthly intervals to assess the professional progress of anaesthetic senior house 
officers. The administration of a reporting system as part of the career counselling process is outlined, and its potential for 
determining the future prospects of junior staff is discussed. 
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Hospital medicine continues to attract more doctors than 
can be guaranteed long-term careers in their chosen 
specialty despite ample evidence that promotion-blocks 
exist at all grades. The ‘achieving a balance’ package is 
designed to improve matters but it is salutary to note that 
the second step on the ladder is destined to become even 
more competitive as senior house officer (SHO) numbers 
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increase and registrar vacancies decline. Traditionally these 
problems were restricted to the so-called popular special- 
ties, such as general medicine and surgery, but it now 
appears that anaesthesia is treading the same path. 
However, hospital medicine will always remain a highly 
competitive field and inevitably there will be a number of 
trainees who fail to reach the required standard of expertise, 
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cannot pass the necessary postgraduate examinations, or 
for a variety of personal reasons do not stay the course. In 
the past these doctors were able to transfer to domestic 
general practice or to emigrate. However, legislation now 
demands that all principals in general practice must be 
vocationally trained, and job opportunities overseas are 
becoming limited. In these circumstances it is desirable that 
those doctors unlikely to progress smoothly up the career 
ladder should be informed of their limitations as soon as 
possible after they start specialist training. They would be 
able to move to another discipline while still young enough 
to cope with its academic demands and before they have 
progressed too far and become labelled as ‘stuck’ registrars. 

It was decided in Reading, in an effort to respond to this 
situation, to initiate a 6-monthly reporting system on all 
anaesthetist SHOs. It was hoped that this would enable cri- 
tical evaluation of their progress, focus attention on gaps 
in their training and bring areas of weak performance to 
their notice. The exercise also provided an opportunity to 
formalise the career counselling process. 


Proforma 


The proforma used is based on the military annual confi- 
dential report and is divided into three sections (Figs 1 and 
2). The first contains 10 headings relevant to professional 
performance and ability; each is graded from weak to 
excellent. The subject is awarded from one to five points in 
each category, and these marks are added together to pro- 
duce a total from which an overall grading is deduced using 


the following formula: > 45, excellent; 36—45, very good; 
26-35, good; 16-25, adequate; < 16, weak. 

A space follows so that the initiator of the report can 
outline a pen picture of the subject. This may vary from a 
succinct phrase to a detailed exposition. The latter tends to 
be reserved for the less able and should concentrate on 
constructive criticism and advice about how improvements 
can be made and faults eliminated. Finally there is a series 
of questions, the answers to which form the basis of 
recommendations on the subject’s future. These are sub- 
divided under two headings that depend on whether the 
subject wishes to follow a career in anaesthesia or intends 
to enter general practice. The first reports were prepared in 
December 1986 and the exercise has been repeated at 6 
monthly intervals ever since. To date 45 reports have been 
written on 17 SHOs. 


Administration 


Every 6 months all the consultants involved in junior staff 
training (11) and our senior registrar are invited to complete 
a proforma on each SHO (eight fulltime and a variable 
number of part-time trainees). For convenience this is 
carried out as at 31 December and 30 June each year. The 
faculty tutor then collates the completed proformae and 
produces a composite report. In the first section the mean 
marks awarded are given, in the second an overview of all 
the pen pictures is produced and in the third exact views 
are detailed (e.g. 7 x yes, 2 x no and 3 x undecided). The 
individual proformae are destroyed once this task has been 
completed. 


Fig. 1. Confidential report form, page 1. 


Age: 


Months in specialty: 


Months in department: 


Forenames: 
Date of report: 


Qualification 
dates 





le 
4 


Reliability/punctuality 


Powers of expression Oral 
Written 


Professional manner 


General enthusiasm /interest 


viernes SO i Te a 





Total points score: 


Overall grading: 





Forum 155 


Fig. 2. Confidential report form, page 2. 


Pen picture: 


Recommendations 


1. Career grade anaesthetists 


Should this doctor be retained in the specialty? 


Yes/no 


Undecided 


Is this doctor likely to pass the Part lil FFA examination Yes/no 


in due course? 


Undecided 


Would you be prepared to act as this doctor's referee, Yes/no 
and support without reservation her/his application for 


promotion to registrar. 


General practitioner trainees 


Not yet 


Would you be prepared to support this doctor’s application Yes/no 


for clinical assistant sessions 
in anaesthesia? 


The composite reports are then circulated to each sub- 
ject’s personal mentor, and other consultants and the senior 
registrar are invited to peruse the master copies. The SHOs 
are presented with their reports by the faculty tutor in the 
presence of their personal mentor, at which time areas of 
misunderstanding are clarified, questions answered and 
career counselling provided. Should the discussions become 
contentious, which to date they have not, it is proposed to 
involve the chairman of the division as arbiter of depart- 
mental problems and the regional educational adviser of 
academic matters. At this interview each SHO is provided 
with a list of those consultants who have said in section 
three that they would be prepared to act as their referees 
and give unqualified support to any application they might 
make for promotion to the registrar grade. 

Copies of the reports are kept to a minimum (three) in 
an effort to maintain confidentiality. Each SHO keeps one 
copy, a second is filed in their training record and the third 
is retained by their personal mentor. 


Discussion 


The lack of structure and career guidance traditionally 
associated with the early formative years of junior hospital 
doctors’ training probably sprang from the belief that 
medical graduates were mature individuals with the neces- 
sary strength of character to organise their own profes- 
sional progression to consultant status. This system did not 





Undecided 


appear to hinder the more able, but in the battle for pro- 
motion the wastage among the remainder has proved 
unacceptably high. In an effort to bring some order to the 
situation in anaesthesia, Faculty district tutors were first 
appointed in 1979, and have been responsible for major 
improvements in training programmes. In addition some 
departments have responded to the Helliwell report! by 
designating specific consultants to act as personal mentors 
responsible for the welfare of junior staff. The introduction 
of a formal assessment programme for each trainee would 
seem to be a logical extension of this process, especially in 
the context of efforts to balance junior staff numbers 
against career grade vacancies. 

Initially doubts were expressed as to the advisability of 
committing critical comments about professional colleagues 
to paper. However, there is no point in producing bland 
statements about the less able, as they are the very doctors 
that the system is designed to help. The composite report 
formed from the consensus view guarantees anonymity to 
each contributor, and it is made clear to the subjects that 
the faculty tutor has acted merely as an honest broker in 
fulfilling the role of collator. The compliance rate is very 
high with each request for completion of the proformae 
(83%), and very frank opinions are expressed. 

All members of the division were involved in the initial 
discussions on this project, and it was significant that while 
many of the consultants expressed reservations the junior 
staff unequivocally welcomed its introduction. However, 
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Table I. Career moves of Reading SHOs since December 1986. 


Number 
Individual SHOs 17 
Reports completed 45 
SHOs still in post 9 
SHOs departed 8 
to teaching hospital registrar 2 
to career general practice l 
advised to change career 5 


following the first set of reports, those who had not fared 
as well as they had expected were not happy with the res- 
ults. The role of the personal mentors proved invaluable at 
this stage and the importance of the special relationship 
they had built up with their charges was underlined. All 
the SHOs completed an anonymous questionnaire that 
detailed their views on the experience when the dust had 
settled. It was gratifying to find that they were unanimous 
in their wish to repeat the exercise, made several suggestions 
for improvement of the system’s administration and had 
come to terms with the necessity to accept constructive 
criticism as part of the learning process. 

It is not possible to discuss individual cases in this paper 
in view of the confidential nature of the reports. However, 
Table 1 details the career progress of the 17 SHOs who 
have so far received career counselling based on these 
reports. Of the five advised that their future prospects in 
anaesthesia were not good, two are now being vocationally 
trained for general practice, two have moved out of 
mainstream medicine and one has transfered to another 
hospital discipline. 

Several minor modifications have been made to the 
proforma since its introduction and it will no doubt evolve 
further as additional feedback is processed. Two admin- 
istrative details continue to give cause for concern as it 
stands. The first is that the production of an overview of 
the pen pictures is open to collator bias. This is probably 


impossible to rectify, but continuity of faculty tutor 
appointments (3 years in the first instance) at least ensures 
that the same standard is applied to successive reports. The 
second is that the marks required in the overall grading 
system are too high at the excellent end of the scale and 
too low at the weak end; to date none of our SHOs have 
received either grading. This could be remedied, but at 
present it is felt that the mark necessary to obtain the 
accolade of excellence acts as an incentive for future 
improvement and the relative ease with which 16 or more 
points are obtained ensures that very few SHOs will be 
demoralised by receipt of their reports. 

A similar proforma is used annually to report on our 
four registrars. Modifications have been made to allow 
assessment of research interest and initiators are asked to 
state whether they believe the subject will attain consultant 
status in due course. So far it has been used only on five 
subjects and it remains to be seen whether it will help 
identify the ‘stuck’ doctor and potential candidates for the 
staff grade. 

The introduction of confidential reports has ensured that 
all our SHOs know exactly where they stand as regards 
their training and future within the specialty. It is no longer 
possible for square pegs to remain in round holes for any 
length of time, and no SHO is recommended for promotion 
to the registrar grade, either within or outside the Reading 
division, unless they are considered capable of passing the 
Part III FFA examination and are likely to progress to a 
senior registrar appointment. Unfortunately at present the 
same cannot be said for all registrars. Clearly if ‘achieving 
a balance’ is going to work it is essential that in future a 
minimal number of registrars become ‘stuck’ in their grade. 
Widespread use of a reporting system similar to the one 
outlined in this paper could ensure that this was the case. 
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Second report from an anaesthetic reactions advisory service 


J. Watkins, PhD, Top Grade Immunologist and Deputy Director, DHSS Protein Reference Unit, Honorary 
Lecturer, University Department of Immunology, Royal Hallamshire Hospital, Sheffield $10 2JF. Tel: 0742 664820 


Summary 


The continued work of the advisory service is reported; this now amounts to at least 300 enquiries about clinically severe adverse 
reactions each year. Thiopentone is still the most commonly associated intravenous induction agent with adverse reactions (76%), 


particularly when it is used with suxamethonium. Local anaesthetics account for between 5 and 10% reports. 


Key words 
Allergy; anaphylaxis. 


Background 


The National Adverse Anaesthetic Reactions Advisory Ser- 
vice (NAARAS) is a specialist service which offers an- 
alytical expertise and advice to the clinician faced with the 
frequently alarming, if not outright hazardous, an- 
aphylactoid reactions to anaesthetic induction agents. A pre- 
liminary report on its activities was published in 1985.1 The 
service operates from the Royal Hallamshire Hospital, 
Sheffield, within the terms of reference of the DHSS 
Supraregional Protein Reference Unit (PRU). The work of 
the PRU is primarily concerned with offering diagnostic 
advice based on the analysis of body fluids and tissue sam- 
ples provided from a variety of pathological situations and 
sent by clinicians throughout the UK. Current workload is 
in excess of 60 000 requests for the whole unit per annum, 
60% of which is of supradistrict origin. 

The laboratory now examines in detail some 150 an- 
aphylactoid reactions per annum that involve anaesthesia. 
It gives advice on at least twice that number without, or 
with minimal, laboratory analysis. This encompasses what 
the author considers to be only 5-10% of the overall mor- 
bidity problem within the United Kingdom, perhaps 5000- 
10 000 serious, operation-disrupting and (or) life-threaten- 
ing reactions each year. The workload on documenting, an- 
alysis and reporting places an intolerable strain on NHS 
resources even at present numbers. For this reason 
NAARAS was instigated by the author in 1982 in order to 
spread some of the burden of cost to the pharmaceutical 
companies as well as to coordinate an expert panel of an- 
aesthetists and other clinicians who could comment criti- 
cally with regard to both the practice of anaesthesia and 
the case management. 


Financial support 


Finances are provided from an annual subscription, cur- 
rently £400, from leading pharmaceutical companies. Com- 
panies originally agreed to support the venture for up to 3 
years and NAARAS gratefully acknowledges the undermen- 


Accepted 15 September 1988. 


0003-2409/89/0120157-+ 03 $03.00/0 


tioned * organisations who have stayed loyally with us, de- 
spite in some cases having no direct commercial interest in 
anaesthesia itself. 

Additional funds have come from contracted investiga- 
tions carried out for some of these organisations through 
the Department’s University affiliation. A development 
grant for a computer-based database has been provided by 
the University of Sheffield. 


Support services 


Investigations are carried out in the Protein Reference Unit 
(PRU) laboratory, Sheffield, following well established pro- 
tocols.? The laboratory employs 25 full- and part-time staff 
and is equipped with modern aids to automated sample 
handling and analysis. The subspecialty NAARAS em- 
ploys a part-time secretary and either a part-time clinical 
research assistant (SHO grade) or a trained laboratory scien- 
tist. 

Progress is being made with a database entered on an 
Amstrad 1512. This has largely been the concern of the 
NAARAS secretary, Mrs M. Buxton, with advice supplied 
by Dr D. Walker, Lecturer in Anaesthetics, University of 
Sheffield. 

The advisory panel is a group of clinicians and scientists 
who have offered their services. Members of this group are 
approached for advice on an ad hoc basis. Current 
membership of this advisory panel is: Professor R. S. J. 
Clarke (Belfast), Dr R. F. Cookson (Janssen), Professor G. 
Gowland (Leeds), Dr J. N. Lunn (Cardiff). Professor W. S. 
Nimmo (Sheffield), Professor J. S. Whitwam (London). 


* Astra Pharmaceuticals Ltd, The Boots Company pic, Du Pont 
(UK) Ltd, Fisons plc, Glaxo Group Research Ltd, Hoechst UK 
Ltd, ICI Pharmaceuticals, Janssen Pharmaceutical Ltd, Eli Lilly 
and Co. Ltd, May & Baker Pharmaceuticals, Organon Teknika 
Ltd, Pfizer Ltd, Pharmacia Ltd, A. H. Robins Co. Ltd, Sandoz 
Pharmaceuticals Ltd, Wellcome Foundation Ltd. 
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Scope of service 


NAARAS is concerned with all substances administered 
intravenously, before, during and after operation. Perhaps 
as a result of the growth in literature awareness, anaesthetic 
drug reactions are now perceived to be largely multifactor- 
ial events and reports show increased concern with pre- 
medication, antibiotics, analgesics and regional anaesthesia. 
Unfortunately, few reactions are reported in the literature, 
to the CSM or to us, which implicate plasma substitutes or 
radiological contrast media: adverse responses to these 
substances appear to be underreported to a serious ex- 
tent. 

Management. Protocols for the effective management of 
anaphylactoid reactions are emerging from the large 
number of reports which have accumulated over the last 10 
years. Management, or rather mismanagement, of the an- 
aphylactoid reaction is frequently the subject of costly litiga- 
tion. The early use of fluids and intravenous adrenaline 
(1:10 000) must now be regarded as essential in all cases of 
anaphylactoid shock which present with acute bron- 
chospasm and hypotension. 

Laboratory requirements. The laboratory requirements 
are well documented;%~® blood sampling on a sequential 
basis over the 24 hours after the reaction remains a 
priority.* However, only blood samples collected into 
EDTA tubes are now required. NAARAS is investigating 
as a further refinement the use of a synthetic polycyclic 
protease inhibitor which greatly increases the stability of 
all blood samples, particularly those used for complement 
measurement, for plasma histamine measurements, and for 
blood coagulation factor studies. It is hoped that these 
blood collection tubes will be available commercially. 


Relative involvement of anaesthetic induction agents. 


Tables 1 and 2 illustrate the relative frequencies of hypnotic 
agents and neuromuscular blocking drugs respectively in 
clinically severe anaphylactoid reactions reported to Shef- 
field in the years 1985, 1986, 1987. As in the preliminary 
1985 report! these Tables do not imply specific blame to 
the drug mentioned, simply that it was reported as used in 
the adverse incident. All the reactions were operation-dis- 
rupting, most were life threatening and a few patients died 
on the table or later in ITU. All these reactions were sup- 
ported by sufficient clinical data, blood samples and some- 
times autopsy specimens for an assessment to be made. The 
much larger group of patients referred to earlier in this 
communication with inadequate information are not re- 
corded here. The probable causes of reaction are identified 
and reported to the individual anaesthetist. 

General anaesthesia. Thiopentone remains the most fre- 
quently reported hypnotic in severe anaphylactoid reac- 
tions, mentioned in 70-80% of such reports each year. In 
terms of absolute numbers thiopentone reports also con- 
tinue to increase.’ This could possibly be the result of in- 
creased use of NAARAS. However, it has previously been 
suggested’ that this could also reflect progressive immune 
sensitisation of the population with this drug, a process 
which may have taken many years to reach observable num- 
bers. Some support for this view has recently come from 
McMaster University, Ontario (Dr J. Dolovich, personal 
communication) where serum from a genuine thiopentone- 
sensitive patient has been used for subsequent radio 
allergo-sorbent assay (RAST) testing of a population of 
anaesthetic reactors: antithiopentone antibodies were 
detected in some 30%. Immediate reactions to etomidate 
itself are rare: what appears to have been a genuine 
immune involvement to the drug reported in 1988 is 
currently under investigation, but such reactions seem 


Table 1. Incidence of the various hypnotic agents in reports of 
serious anaphylactoid response to anaesthetic inductions. 


1985 1986 1987 
(n = 66) (n = 85) (n = 90) 
Thiopentone 56 (85%) 67 (79%) 68 (76%) 
Etomidate 4 (6%) 10 (11%) 5 (6%) 
Methohexitone 6 (9%) 4 (5%) 4 (4%) 
Propofol 0 4 (5%) 13 (14%) 


Table 2. Incidence of the various neuromuscular blockers in reports 
of serious anaphylactoid response to inductions of anaesthesia. 


1985 1986 1987 

(n = 66) (n = 85) (n = 90) 

Suxamethonium 28 (42%) 45 (53%) 48 (53%) 

Alcuronium 14 (21%) 16 (19%) 11 (12%) 
Tubocurarine 4 5 4 
Vecuronium l 9 10 
Atracunium 8 5 Il 
Pancuronium l 2 3 
i l 2 7 


Table 3. Severe anaphylactoid responses that apparently involve 

local anaesthetics. From data presented by the author at an 

International] Symposium, Controversies in Regional Anaesthesia, 
Leuven, January 1988. 


Bupivacaine Prilocaine 
Year *Caesarean Other Bier’s Other  Lignocaine 
1985 3 0 0 0 2 
1986 2 l 2 0 0 
1987 8 0 l 0 l 


* Some delayed up to 2 hours. 


unlikely to occur at a frequency greater than 1:10.° It is 
obvious that since the introduction of propofol in 1984 the 
initial low incidence of severe reactions has increased to 
what now (1988) appears to be a plateau. A similar pattern 
is shown by the neuromuscular blocker, vecuronium. 

It appears at first sight that the Tables may simply repre- 
sent the relative usage of the various drugs. This has been 
shown not to be the case with the neuromuscular agents: 
commercially available data for actual drug usage at va- 
rious hospitals normalises the figures. This quite clearly 
placed suxamethonium as the most hazardous agent, with 
pancuronium as the safest. The drugs vecuronium and 
atracurium were identical and slightly less safe than pan- 
curonium. Our data indicate that a serious reaction to 
suxamethonium (the most hazardous) occurs once in 
4000 inductions when thiopentone is used as the hypnotic 
drug. 

Local anaesthesia. We have not previously commented 
upon the problems of local anaesthetics (LA). The prob- 
lems of LA are certainly fewer than those associated with 
general anaesthetic procedures and less frequently involve 
systemic response. However, they are more likely to reflect 
accident and local and regional central nervous system and 
cardiovascular system toxicity. The local effects reflect 
direct toxic effects of the drug on the tissues encountered 
by the injection. Neurotoxicity may be exaggerated by pre- 
servatives and particularly by adrenaline in the drug formu- 
lation. This does not seem to be very important in terms of 
dental procedures. In contrast, drugs used for spinal and 
epidural anaesthesia may generate hypotension as the result 
of local anaesthetic blockade of sympathetic fibres. The 
onset is often delayed (Table 3) and the reaction itself 
may be indistinguishable clinically from anaphylactoid 
response. Surprisingly (Table 3) LA reactions reported to 
Sheffield comprise some 5-10% of the total reports re- 
ceived. 


Identification of causative drug 


The author has seen no evidence to change his view that 
drug-specific, immune reactions account for no more than 
30% of all serious anaphylactoid reactions. Nevertheless 
this minority should be identified wherever possible. The 
identification in the past has relied on examination of the 
clinical evidence, laboratory analysis and skin testing of 
the patient. There are several objections to the latter; the 
most obvious is that since the patient is tested several days 
or weeks after the incident the antibodies could have arisen 
as a result of the incident and not be its cause. 

A commercial RAST assay is now available for suxame- 
thonium as a result of cooperation between NAARAS and 
Pharmacia Ltd. This and a second assay, to alcuronium, 
are being evaluated. Plasma taken at the time of the inci- 
dent may now be tested later in the laboratory for such 
antibodies. However, the reader should remember that the 
assumption is always made that their presence implies in- 
volvement in the aetiology of the reaction. Nevertheless, 
the fact that plasma may be tested in some period before 
an elective surgical procedure in a previous reactor to an 
anaesthetic or any other presumed high (drug) risk patient 
has not escaped the attention of the legal profession. 

It is not possible in this short review to present full details 
of current studies on the use of the RAST identification 
procedures. Thiopentone and later possibly propofol and 
the regional anaesthetic drugs may also be included. How- 
ever, as regards specificity to suxamethonium, in some 33 
severe reactions in which suxamethonium was admini- 
stered, 17 showed positive antibodies. Working by analogy 
with allergy to house dust mite and grass pollen, half of 
this number were of low titre and possibly therefore low 
clinical significance. Eight of the patients with high titres 
had raised plasma IgE level and had atopic history: they 
‘were all female (cf. similar observation based on in- 
traderma! testing).° While suxamethonium and alcuronium 
may be readily distinguished within the same patient, in 
some cases low titres of antisuxamethonium may represent 
a mild degree of cross reactivity. This is also true for tubo- 
curarine, but any cross reactivity between suxamethonium 
and either atracurium or vecuronium is very low indeed. 
No reactivity was found amongst a nonanaesthetic popula- 
tion (30 individuals) including 10 known atopic individuals 
with IgE titres greater than 1000 units/ml. 
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Conclusion 


The service provides information to the clinician, to the 
pharmaceutical companies whose drug may be implicated, 
and the Committee on Safety of Medicines. Unlike yellow 
card reports made only to the latter, NAARAS provides 
both a critical laboratory-based evaluation of the causes 
of the initial reaction and suggest how best these may be 
avoided in that patient in the future as well as a valuable 
early warning system of trends to the pharmaceutical com- 
pany. The latter may refer to general misuse of the drug 
in the clinical arena as much as a genuine drug risk. 

Further expansion of the service will be difficult to 
achieve without overt support from either charitable 
foundations including The Association of Anaesthetists of 
Great Britain and Ireland and (or) the Department of 
Health. 
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Broken | pe 

M.B. Smith, FFARCS and P. Camp, MD 

Bone cement 

J.M. Slade, BM, BCh 
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Health Equipment (Dis)Information: HEI 166 Evaluation of heat and moisture exchangers 


Health Equipment Information Bulletins (HED) are 
produced to help and guide purchasers to make rational 
choices between various items of equipment. They are 
intended to offer an efficient and accurate method to allow 
comparisons of equipment which have been tested and 
evaluated with due regard to its use in the NHS. The value 
of the reports will depend on the evaluators using relevant 
tests to compare the devices. 

A unique test method is used to evaluate heat and 
moisture exchangers (HMEs) !"? in HEI 166; unfortunately, 
the chosen test method is not relevant when the clinical 
situation is considered. Eight groups at least have 
published methods over the last 30 years for testing HMEs 
experimentally with lung analogues which deliver air 
saturated with water vapour to the devices (a complete list 
of references is available from the author). It is possible to 
determine the ‘efficiency’ of the device by determining the 
reduction in water loss from the analogue lung. In addition 
to the credibility that methods which involve the use of a 
saturated test gas have acquired from previous workers, 
the committee responsible for the current draft ISO 
standard have specified saturated gas in that document. 
The evaluators who produced HEI 166 decided, for 
reasons which are not tenable, that when an HME is used 
clinically the expired air must become progressively 
desaturated. They then devised an analogue lung which fits 
in with their hypothesis and which is unable to produce 
saturated air at clinically relevant minute volumes. 

The concept of significant desaturation of expired air is 
not tenable. Alveolar air, in the living organism, must 
always be fully saturated and forms the greater part of the 
expired air. The alveolar air cools in its passage through 
both natural and artificial airways, losing water vapour as 
it cools, but remains fully saturated. Published experimental 
data obtained when the original HME was used on a 
patient? demonstrated that the expired air was fully 
saturated. Another study of intubated patients without a 
heat and moisture exchanger showed again that the expired 
air was fully saturated* at all points from 10 cm below the 
carina to the expiratory limb of the system. We have 
confirmed, using a commercially available Dewpoint 
Hygrometer* with a heated sampling probe, that the 
expired air was fully saturated in every patient we tested 
with a hydrophobic HME (Pall BB50) in use for 24-48 
hours and, in one patient, have found that the expired air 
was still fully saturated after the use of such hydrophobic 
HMEs for over 400 days. There can thus be no justi- 
fication on clinical grounds for the use of an analogue 
lung model, as found in HEI 166, which does not provide 
Tully saturated expired air. 

The reply to a request to the DHSS for clarification on 
this point merely reiterated the points made in Appendix 2 
of HEI 166, to the effect that the evaluators believe that 
expired gas is not necessarily saturated in the respiratory 
tract; no clinical or experimental evidence is advanced to 
support this proposition or to refute the findings of other 
workers.?*4 

However, is this experimental aberration important? The 
authors of HEI say that their results will be suitable for 
comparisons between devices. They refer in the article to 
acceptable levels of humidification which cannot possibly 
>ç achieved with their test rig since no HME can add heat 
and moisture to a system and the ‘expired air’ they 
provided from their test rig did not even reach the levels 
which they considered acceptable for ‘inspired air’. 

The effect of an increase in minute and tidal volume is 


* Dewpoint meter 3000, Michell Instruments Ltd., Unit 9, 
Nuffield Road Industrial Estate, Cambridge. 


more important in reducing the efficiency and the level of 
humidification achieved when HMEs are compared. The 
test method used in HEI 166 cannot deliver sufficient 
water vapour to test even the smallest HME adequately 
and therefore indicates essentially the same level of 
efficiency at both high and low minute volumes. In other 
studies, including those carried out on patients,* it is 
clearly shown that an increased tidal volume reduces the 
efficiency of HMEs. The limited output of water vapour 
from the test rig used in HEI 166 means that devices 
produced for paediatric use are apparently just as efficient 
at large minute volumes as they are when used in the range 
for which they are designed. This failure to determine the 
capacity of the HMEs makes comparison between the 
devices tested meaningless. 

The DHSS, as the ultimate authority, have a re- 
sponsibility to ensure that the information contained in 
HEI bulletins is relevant and applicable to the clinical 
situation. This could be best achieved by submitting the 
test protocols for peer review before time and effort are 
wasted in questionable studies. 

HEI 166 does not help users to make rational informed 
choices between devices and its inability to determine the 
maximum enthalpy of the different devices makes the 
results positively misleading. The conclusions from these 
misleading results are now appearing in advertisements 
and the substance of the original report has been 
republished; this increased publicity is unfortunate 
because no indication is given of the controversial nature 
of the test method used or of the fact that three out of 
the seven manufacturers involved commented on the 
methodology. HEI 166 should be withdrawn from 
circulation until the tests can be repeated using a test 
method that involves the use of a lung analogue which 
produces conditions similar to those found in the clinical 
setting. 

Papworth Hospital, D.W. BETHUNE 
Cambridge CB3 8RE 
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A reply 


Thank you for the opportunity of replying to Dr Bethune’s 
letter. 

The ISO draft test method was considered to be 
inadequate when the evaluation was undertaken in 1984. It 
has since been significantly modified. 

The test rig model used in HEI 166 is based on that 
described by Weeks and Ramsey.’ We accept that the test 
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rig did not produce gas fully saturated with water vapour, 
but do not believe this will affect the results obtained for 
the comparative performance of the devices tested. The test 
rig does not, and never did, purport to represent an 
accurate patient model. 

We would be grateful if Dr Bethune, or other workers, 
can send us valid scientific data that contradict the 
comparative results published in HEI 166. 


The NHS Procurement Directorate, G. JUDGE 
14 Russell Square, 


London WC1B 5EP 
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Plasma bupivacaine concentrations after inadvertent intravenous injection 


Toxic reactions to local anaesthetics are well described and 
usually occur as a result of accidental overdosage or 
indvertent intravenous injection. t Fortunately most are mild 
in nature and few have catastrophic outcomes. We wish to 
report a case of inadvertent intravenous injection which was 
only revealed retrospectively after analysis of blood levels. 
A 56-year-old 65-kg female presented for an elective 
Keller’s procedure on the left foot. Formal consent was 
obtained to include her in a study on bupivacaine 
absorption after sciatic nerve blockade. Premedication 
consisted of temazepam 20 mg 2 hours before operation, 
and sciatic nerve block was carried out by the traditional 
posterior approach using a stimuplex peripheral nerve 
stimulator and 21-G insulated short-bevelled needle. (B. 
Braun Medical). When the optimum needle position was 
determined, 25 ml bupivacaine 0.5% was injected slowly 
over 2 to 3 minutes after negative aspiration for blood. 
Analgesia to pinprick, light touch, proprioception and 
motor blockade were assessed at 2-minute intervals for 
40 mintues as part of the study. The patient remained 
cooperative and lucid throughout this time with no 
obvious signs of systemic toxicity. In particular there was 
no obvious shivering, twitching or dysarthria. Venous 
blood samples were taken from a large antecubital fossa 
vein at 0, 5, 10, 15, 20, 25, 30, 45, 60 and 90 minutes and 
bupivacaine was measured by high performance liquid 
chromatography. A block suitable for surgery was obtained 
after 30 minutes and the procedure was completed 
uneventfully. It was obvious on examination of plasma 
levels (Fig. 1) that inadvertent intravenous administration 
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Fig. 1. Plasma bupivacaine levels after intravenous injection. 


had occurred although this was considered partial, since 
successful blockade was achieved. Previous studies have 
estimated that mild toxicity may occur at levels above 1.6 
ug/ml? and that convulsions and more severe sequelae may 
be expected at 4 ug/ml or above.? The highest level 
measured was 3.8 ug/ml at 5 minutes, but it has been 
shown that arterial concentrations may be 20-40% higher 
than venous* and with rapid intravenous injection an even 
larger arteriovenous difference may be expected to occur.‘ 
It is surprising therefore that no toxic signs were noted. 
The benzodiazepine premedication may have offered some 
protection against seizures and certainly would have 
masked early signs of sedation. 

The case report also alerts us to the possibility of 
inadvertent intravenous injection occurring with a stim- 
ulator technique, where precise location of a nerve and 
immobility of the needle are necessary for success. The use 
of 120- and 150-mm needles, and the ease of vessel collapse 
with overvigorous aspiration, make detection of intra- 
vascular placement difficult. It is tmportant as with 
other regional blocks to inject slowly, to maintain verbal 
contact with the patient and to avoid heavy premedication 
which may obscure early signs of toxicity. This report 
however demonstrates that clinical signs may not always 
be obvious even when levels approach 4 ug/ml. This may 
be particularly relevant if further nerve blockade such as 
femoral is planned, since knowledge of low systemic 
absorption from these sites may encourage the use of 
larger doses despite the recommended safe upper limit of 2 
mg/kg. It seems sensible therefore to inject a local 
anaesthetic test dose, which contains adrenaline, while 
heart rate is monitored continuously as a more sensitive 
indicator of intravascular placement. 


Western Infirmary, 
Glasgow GLI 6NT 


D.M. CovENTRY 
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The relevance of volatile substance abuse to anaesthetics 


In April of this year, a National Symposium on Volatile 
Substance Abuse (VSA) was held at Guy’s Hospital, 
London. Participation was forthcoming from groups 
spanning the police service, teachers, voluntary organisa- 


tions, politicians, pharmacists, forensic scientists, path- 
ologists, psychiatrists, toxicologists, general practitioners 
and paediatricians. No other anaesthetists were present to 
my knowledge at this meeting. It dealt with a clinical field 


which is relevant and of interest to us and one to which we 
are uniquely placed to make a valuable contribution. 

Volatile Substance Abuse (or Glue Sniffing) is an 
increasing problem and now accounts for over 100 deaths 
per year in the United Kingdom.! The incidence of 
exposure in certain areas is estimated to be as high as 3 to 
10% of school children,?’3 and a proportion of these will 
become chronic abusers. The long-term morbidity of this 
group is as yet ill defined. 

The five main solvents abused are: toluene (in adhesives 
and spray: paints), butane (gas cigarette lighter fuel), the 
fluorocarbons (the propellant in spray cans), trichloro- 
ethylene and 111-trichloroethane (in liquid papers and 
dry-cleaning fluid). All have anaesthetic properties at 
sufficient concentrations, which are only marginally higher 
than those that cause the desired hallucinations and 
euphoria. These concentrations are easily achieved using 
some of the most fundamental principles of vaporizers, 
such as ‘huffing’ from plastic bags and ‘sniffing’ from 
cloths or shirt sleeves, with an ingenuity that would surely 
make Morton and Wells proud. The latter two solvents 
have been used professionally in anaesthetic clinical 
practice. Trichloroethylene (‘Trilene’) is still currently used, 
and trichloroethane had to be hastily abandoned in the 
1960s as a result of the very high incidence of ventricular 
arrhythmias.* Trichloroethane, found in such products as 
Tipp-Ex, is structurally related to halothane. 

The worst chronic abuser will consume vast quantities 
of these agents in daily sessions of up to 8 hours in an 
attempt to achieve continual intoxication, every day of the 
week, for months and possibly many years.’ 

There will be increasing numbers of these adolescent 
abusers who present for elective and emergency surgery 
with the increasing popularity of this practice. This 
problem will remain unknown unless its presence is elicited 
by direct questions. The organ toxicity of chronic abuse 
remains controversial, but there is mounting evidence of 
irreversible hepatic, renal, neurological, pulmonary, and 
cardiac injury. The anaesthetic implications of this toxicity 
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were illustrated by two cases reported last year, of life- 
threatening cardiac complications, following induction of 
halothane anaesthesia in patients with cardiac toxicity 
from trichloroethane exposure.® One of the cases was a 14- 
year-old boy for routine tonsillectomy, and was unkown to 
be a trichloroethane abuser. He was discovered to be 
suffering severe ventricular arrythmias after induction of 
anaesthesia. These complex arrythmias did not respond to 
medication and the child ultimately required a permanent 
demand pacemaker. A possible interaction between 
halothane and the chronic myocardial damage produced 
by the trichloroethane, which resulted in acute deteriora- 
tion, was postulated by the authors. 

The relevance of VSA to the anaesthetist is not just one 
of an awareness of the potential organ toxicity these 
patients have incurred, our understanding of the pharma- 
cology and administration of these types of agents make 
this profession particuarly suited for research in this field. 
King’s College Hospital, R. MARJOT 
London SES 9RS 
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Neonatal responses to tracheal intubation 


The interesting findings of Charlton and Greenhough 
(Anaesthesia 1988; 43: 744-6) may be misplaced in today’s 
climate of concern over neonatal responses to surgery. A 
number of questions require an answer if the safety of 
awake intubation in neonates is to be accepted and applied 
without reservation. 

The authors state that they are unaware of any study 
about hypertension in response to tracheal intubation in 
this group. However, Raju ef al,! using an indirect 
transfontanelle method, have demonstrated an increase in 
intracranial pressure after awake tracheal intubation in 
comparison with intubation after curare. Unfortunately, 
no haemodynamic data are given in their paper, but 
premature neonates with fragile cerebrovascular systems 
are likely to be at risk. 

Charlton and Greenhough purport to show that awake 
intubation is a safe technique, but in this small study the 
possibility exists merely that they have not detected a 
difference (type II error). Furthermore, they give no 
indication of the type of laryngoscope employed, whether 
it was uniform throughout, or whether the same 
anaesthetist performed all the laryngoscopies. It is known 
that in adults, laryngoscopy alone leads to elevation of 
arterial pressure,? and presumbly any variation in 
technique or duration of laryngoscopy could influence this. 
In addition, we are not informed of the dosage of 


thiopentone or pancuronium employed or the concentra- 
tion of halothane used. This may influence the results since 
MAC decreases with decreasing gestational age.’ 

We are not justified, since the neonates in this study were 
greater than 3 kg and greater than 38-weeks’ gestational 
age, in applying these findings to small neonates of low 
gestational age with a labile cardiovascular system. The 
authors state their view that premature babies behave in 
the same way as the neonates in this study. However, they 
may not be entitled to base their view on a mean systolic 
pressure change in only three subjects. This view is 
untenable in the light of other evidence which suggests 
that premature neonates differ from full-term neonates in 
terms of respiratory function,* neurological maturity,? and 
other postoperative complications.‘ 

It has been asserted that we can no longer simply ignore 
such nociceptive activity, with increasing awareness of 
the response of neonates to painful and noxious stimuli. 
We may well be advised to adhere to the intuitive clinical 
beliefs of Charlton and Greenhough, as stated in their final 
paragraph, and avoid the use of awake intubation in this 
group of patients. 


Leicester Royal Infirmary, D. FELL 


Leicester LEI SWW 
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A reply 


We are well aware of the current concern about the 
responses of neonates to noxious stimuli, but we are 
equally concerned that those who advocate a change in 
practice do so on the basis of solid evidence. Dr Fell 
criticises our paper but fails to quote any data to refute our 
findings. He cites instead a study which did not measure 
blood pressures but looked at anterior fontanelle pressure 
(AFP),' a difficult measurement,’ but one believed to be 
an indirect correlate of intracranial pressure. This study 
did not record data on periventricular haemorrhage (PVH) 
but Dr Fell still uses it in support of his belief that 
‘premature neonates .. . are likely to be at risk’. 

Our study of 45 true neonates (not 10 as Dr Fell has 
misread) is described as ‘small’, but in the study he refers 
to! only four out of 10 infants who were intubated awake. 
Two cases were actually having surgery for hydrocephalus. 
Postconceptual ages are not stated, nor is age distribution 
into awake and curare groups. PVH develops almost 
exclusively within the first 4 days of life® but the infants in 
this study were aged 7 days to 10 months. Is this an 
adequate study on which to base our practice? A more 
recent paper,’ again using babies outside the time of risk, 
showed AFP changes to be not significantly greater than 
during normal crying. We do not dispute that AFP may 
increase but this may be as a result of venous pressure rises 
and not arterial hypertension, or, in some studies, due to 
the incluston of babies outside the first 4 weeks’ of life, 
whom we have shown do have an arterial hypertensive 
response to intubation. 

We have not formally studied premature babies, for the 
reasons stated in our paper, during their time of risk, but 
none of the later features of this group quoted by Dr Fell 
(postoperative apnoea,* lower MAC of isoflurane,* and 
higher incidence of respiratory complications)* give any 
grounds for assuming their response to intubation is 
different from the term babies of our study. 

We anaesthetise babies before intubation because it is 
both humane and easier, and not because of any intuitive 


belief about risks of PVH. Our paper makes no comment 
about risks of awake intubation but simply corrects a 
widely held belief about blood pressures. The measurement 
of blood pressure is not difficult and is surely performed 
during every neonatal anaesthetic. We hope our paper 
encourages those who have the data on premature babies 
to publish it. 


A.J. CHARLTON 
S.G. GREENHOUGH 


St Mary's Hospital, 
Manchester 
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Alternative to practolol 


In reply to Dr Johnstone’s letter (Anaesthesia 1988; 43: 
714) we suggest that metoprolol (Lopressor, Geigy; 
Betaloc, Astra) may be an acceptable alternative to 
practolol. Both agents are selective beta, antagonists. 
Their blockade potency is identical and neither has any 
quinidine-like membrane-stabilising effects. Time to onset of 
blockade is similar for both, and metoprolol has none of 
the reported side effects of practolol (peritoneal fibrosis, 
oculomucocutaneous syndrome). 

The elimination half-life of metoprolol is 3.2 hours as 
compared with 6-12 hours for practolol, but the former 
has active metabolites which prolong its duration of effect. 
Metoprolol is safer in renal impairment: 10% is excreted 
by the kidney as compared with over 90% in the case of 
practolol. The bioavailability of metoprolol is 100% while 
that of practolol is only 40%. 

Metoprolol is available in both tablet and injectable 
forms, allowing one to change from parenteral to enteral 
routes as clinical conditions permit. Until the advent of 


esmolol in these islands, we believe that metoprolol is a 
satisfactory substitute for practolo] in the perioperative 
and intensive therapy settings and that the lack of intrinsic 
sympathomimetic activity in the former is of little clinical 
significance. 


Mater Misericordiae Hospital 
Dublin 7, 
Ireland 


D.M. PHELAN 
H.G. GALLAGHER 
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Dural punctures 


We have recently been studying the flow of fluids through 
dural punctures and during this study examined various 
puncture sites under the microscope. It was with interest 


therefore that we read the recent paper ‘Anatomical re- 
evaluation of lumbar dura mater with regard to postspinal 
headache’ (Anaesthesia 1988; 43: 635-7) and noted that the 
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findings and conclusions of that paper did not correspond 
with our own observations. 

We have examined puncture sites in fresh cadaver 
lumbar dura using 3-dimensional microscopy, and ex- 
amined both sides of the dura under various combinations 
of top and through lighting. Examining the inside of the 
dura revealed no evidence of a flap or ‘“tin-lid” 
phenomenon ... capable of closing holes produced by the 
largest spinal needles,’ as described in the above paper. 

The dural collagen fibres do not all run parallel to each 
other; the dura consists of laminae, with the fibres in each 
individual lamina running parallel to each other, but the 
laminae crossing each other at varying angles produce a 
lattice effect.' Our impression after studying various needle 
types is that a different shaped hole is produced in each 
lamina—elliptical where the bevel splits the fibres, and 
more rounded where the bevel is at right angles to the 
fibres. The microscopic appearance of the hole is produced 
by the different hole shapes superimposed to form a 
tunnel. Thinner parts of the lumbar dura display a simpler 
hole type, of uniform shape throughout its length, that 
resembles the hole shapes seen in the individual laminae as 
above. If the hole angle does not exactly match the viewing 
angle, the inside of the hole is seen and produces a crescent 
which might be mistaken for a ‘tin-lid’. 

We wonder whether the photograph in their paper 
simply shows the holes on the surface and parts of the 
inside of the dura. The accompanying figures show both 
the inner and outer surfaces of the dura at the same 
puncture site, and may help to clarify the above points. 
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K. WILKINSON 
C.A. BLOXHAM 


Freeman Hospital, 
Newcastle upon Tyne NE7 7DN 
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A reply 


The phenomenon of a so-called ‘tin-lid’ can be de- 
monstrated on a videotape as can the shrinking phenom- 
enon in thicker parts of the dura. Our photographs were 
taken using lighting from above. The quality of Figure | in 
our article was unfortunately not perfect. It came from a 
videotape and may have led the correspondent to assume 
that the tin-lid phenomenon is an artefact. The original 
tapes show that the dural flap was created by the use of 
different needles. 

We confirm the authors’ observation about the different 
shapes of the holes, which are dependent on the diameter 
of needle sizes. If the hole angle does not exactly match the 
viewing angle, it is agreed that the inside of the hole 
produces a ‘crescent’. We would be pleased to make the 
videotape available to the authors. 
Kreiskrankenhaus, M. DITTMAN 
D-7880 Bad Säckingen 





Fig. 1. Inner surface of dura showing puncture site. 


Fig. 2. Outer surface of dura showing same puncture site. 


The use of perioperative opiates for laparoscopy 


Laparoscopies are performed frequently on a daycase basis 
as Dr Davis and Millar stated in their recent letter 
(Anaesthesia 1988: 43: 796-7). In order to assess the 
current use of perioperative opiates in our unit to 
determine the suitability of the techniques in use for day 
stay patients, a retrospective survey was done of three 
groups of patients undergoing laparoscopy: those for 
diagnostic procedures, for investigations of infertility, and 
for sterilisation. There were 20 patients in each group 
(Table 1). 

All the procedures were performed during a 6-week 
period. The anaesthetics were given by both junior and 


Table 1. Use of narcotics. 


Laparoscopy Diagnostic Infertility Sterilisation 
For premedication 8 7 8 
During operation 17 19 19 
After operation 9 13 19 
Number of doses 

| dose 8 6 l 

2 doses 9 9 11 

3 doses 3 4 8 

4 doses == | =Z 
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consultant anaesthetists, and the results obtained from the 
anaesthetic record and the drug treatment card. 

The narcotics used were papaveretum as premedication, 
fentanyl or alfentanil peroperatively, and papaveretum or 
morphine postoperatively. The results showed that all 
patients who underwent laparoscopy received at least one 
dose of a narcotic during the perioperative period and that 
those who had sterilisations required more analgesia than 
those having diagnostic laparoscopies; the infertility group 
was intermediate. 

The use of the short acting opiates such as fentanyl and 


alfentanil for day cases is not unusual, but the use of the 
long acting ones may be avoided because of the lack of 
data as to their suitability for these cases. 

Ninety-five percent of patients for sterilisation required 
postoperative narcotics for analgesia, so it appears that if 
they are to be done on a day stay basis powerful analgesia 
must be provided, though which drug is the most suitable 
is yet to be decided. 
Jessop Hospital, A. CHAFFB 
Sheffield 


Malignant hyperthermia and myotonia congenita (Thomsen’s disease) 


We report a case of a 5-year-old boy with Thomsen’s 
disease, who died after general anaesthesia with the clinical 
picture of malignant hyperthermia. 

This child was born November 1982; at 10 months a 
diagnosis of Thomsen’s disease was made based on the 
findings of myotonia and muscular hypertrophy. The 
serum creatine phosphokinase (CPK) was elevated (1900 
[U/flitre). The electromyogram tracing was typical of 
myotonia. Treatment with mexiletine was started and 
resulted in amelioration of the symptoms. These were 
aggravated by cold, stress and hyperthermia. . 

In October 1987 he presented with a fractured distal 
radius and ulna which was initially reduced, and 
immobilised in plaster. However, because of malalignment 
of the distal radial fragment, it was decided to attempt a 
closed reduction under general anaesthesia. In addition, 
because of recurrent nasopharyngitis, a tonsillectomy and 
adenoidectomy were planned simultaneously. The patient 
was in good general health, with height, weight, and 
psychomotor development within the normal range, except 
for the hypertrophic musculature. The CPK was 538 IU/ 
litre. 

Pre-anaesthetic medication consisted of: 20 mg dan- 
trolene by mouth 9.5 and 3.5 hours before induction and 
120 mg rectal pentobarbitone. A brand new anaesthetic 
system was used. The general anaesthetic included 
thiopentone (total dose 500 mg), dextroramide (0.75 mg), 
tracheal intubation and assisted ventilation with a mixture 
of oxygen and nitrous oxide (Fio, 0.5). The patient’s 
temperature initially was 37.8°C. Anaesthesia and opera- 
tion progressed uneventfully and lasted 1 hour 45 minutes. 


His rectal temperature was 37°C at the end of the ` 


operation. The patient was drowsy, but reactive, in the 
postanaesthesia care unit. Seven hours after anaesthesia, he 
developed spasms in his leg muscles, and profuse sweating. 
The rectal temperature rose to 37.6°C, the arterial pressure 
was 137/70 mmHg, the heart rate 160/minute (sinus 
rhythm). Arterial blood gas analysis revealed a pH 7.26, 
Pco, 6.18 kPa, a base deficit 6.5 mmol/litre, serum 
potassium 4 mmol/litre, CPK 6400 IU/litre. He was 
immediately treated with intravenous solutions of crystal- 
loid and glucose and mexiletine through the nasogastric 
tube. Eleven hours after operation his rectal temperature 
was 38.8°C and the muscle rigidity increased. The arterial 
blood gas analysis then revealed a mixed respiratory and 
metabolic acidosis: pH 7.16, Pco, 7.83 kPa, base deficit 8 
mmol/litre. The clinical situation deteriorated rapidly, 
reflected by a temperature which reached 39.5°C, and 
severe, diffuse rigidity, notably of the thorax. Acute 
respiratory insufficiency necessitated reintubation and 
mechanical ventilation of the lungs. Ice cold sodium 
chloride gastric lavage, and intravenous sodium bicarbon- 
ate were given. A few minutes later circulatory arrest 
occurred and required external cardiac massage. Simultane- 
ously dantrolene 1 mg/kg was given intravenously every 5 


minutes to a total of 10 mg/kg. The rectal temperature 
finally reached 40.8°C, and the extreme muscular rigidity 
required maximum inflation pressure on the mechanical 
ventilator. In spite of the resuscitation efforts, the situation 
deteriorated with severe metabolic acidosis (base deficit 
20 mmol/litre). The serum CPK was above 11 500 [U/litre. 
The centre temperature decreased to 36.8°C by the 14th 
hour; the rigidity was extreme which made pulmonary 
ventilation almost impossible. A final cardiac arrest resisted 
all efforts of resuscitation. The autopsy did not reveal a 
specific lesion. 

Malignant hyperthermia is a genetic anomaly whose 
mechanism has not been completely clarified. The links 
with particular congenital muscular diseases are often 
difficult to establish. The clinical cases reported have 
rarely had the results of in vitro muscle biopsy tests to 
confirm the susceptibility to malignant hyperthermia. In 
a situation where muscular disease and malignant 
hyperthermia are combined, three explanations are 
possible: the association is coincidental and independently 
inherited; the abnormalities of skeletal muscle in patients 
with myotonia congenita may lead to both physiological 
abnormalities and anaesthetic events similar to malignant 
hyperthermia; patients with myotonia congenita may have 
an increased susceptibility to malignant hyperthermia. 
Gordon et al.? report three clinical cases of myotonia with 
positive in vitro caffeine tests. Heiman-Patterson et al.’ 
report a case of two sisters in which the diagnosis of 
myotonia was proposed after authentication of muscular 
hypertonia in which suxamethonium was used during 
general anaesthesia. Contracture of muscle biopsies taken 
occurred when exposed to halothane in the two cases. 
These two reports clearly demonstrate that patients 
suffering from myotonia congenita react positively to tests 
of malignant hyperthermia susceptibility. Our observation, 
clinically associating myotonia congenita and malignant 
hyperthermia in the period immediately after general 
anaesthesia supports the possibility that the association 
does exist and is intended to alert those involved with 
patients afflicted with these rare diseases to examine them 
very closely during general anaesthesia. 


Hopitaux de Brabois, J-P. HABERER 
54511 Vandoeuvre Les Nancy, F. FABRE 
France E. ROSE 
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Anaesthesia for valvaloplasty 


We read with interest the article by Chaffe, Fairbrass and 
Chatrath (Anaesthesia 1988; 43: 359-62) and concur with 
most of their comments on anaesthetic management. Our 
experience over the past two years is presented in Table 1. 


Tabk 1. 
Pulmonary stenosis 39 cases 
Aortic stenosis 2 cases 
Coarctation of aorta | case 


Average age, 34 months (range 2 
days—15 years); average length of pro- 
cedure 115 minutes (range 45-225 
minutes), 


Our anaesthetic technique is broadly similar but differs 
in some respects. It has been a policy to monitor arterial 
blood pressure directly with a radial line since rapid 
fluctuations in blood pressure occur around the time of 
valve dilatation. It is an advantage to the operator to be 
able simultaneously to compare systemic and right 
ventricular pressures in the assessment of the valve for 
dilatation. We were puzzled by the authors’ contention 
that blood pressure could be monitored through the 
catheter. This is certainly not the case in pulmonary valve 
dilatation when only the venous side of the circulation is 
catheterised. 

Controlled mechanical ventilation of the lungs is without 
doubt superior to manual ventilation in providing 
cardiovascular and respiratory stability. This is most 
important in investigative procedures of this sort. Patient 
temperature is maintained by a heated water blanket and 
humidified inspired gases, while rectal and skin temperature 
are monitored. This has been found to be a satisfactory 
way to minimise the discomfort associated with working in 
a heated laboratory wearing a protective lead apron. 

This approach reflects the fact that our patients have 
tended to be younger and therefore smaller; two were only 
2 days old. Consequently, the procedure is more difficult 
and certainly longer. Haemorrhage and hypovolaemia 
have been the major problems encountered and we 
recommend that cross-matched blood be readily available. 


S.J. ROWBOTTOM 
A. AITKEN 


The Grantham Hospital, 
Hong Kong 


This paper (Anaesthesia 1988; 43: 359-61) was interesting 
and I would like to comment. The monitoring of arterial 
blood pressure was by a cuff and later by a transducer 
attached to the cardiac catheter. These patients were 
having right-sided angiography so I assume that there was 
a second cardiac catheter introduced into the femoral 
artery. We have found that by the introduction of a radial 
artery cannula and monitoring pressure by this for right- 
sided angioplasties, no invasion of the femoral artery is 


necessary: this leads to a potential reduction of blood loss 
which is one of the commonest problems mentioned. The 
arterial pressure can be monitored during the period of 
balloon inflation as well as during manipulation of the 
valvuloplasty balloon catheter for aortic valve dilatation. 
One patient had tachycardia but this has rarely been my 
experience and I find that bradycardia is the commonest 
problem with pulmonary valve stenosis especially when 
right ventricular outflow tract stenosis is present. 

When the balloon is in an already very hypertrophied 
outflow tract, passage during the period of inflation and 
deflation causes further obstruction and the obstruction is 
for a longer duration because of the increased length of the 
stenosis. One can also use the pulse oximeter in this 
situation; we have found that during the very limited 
period that the angioplasty dilatation causes obstruction 
there is minimal change except when there is a long 
inflation during aortic valvuloplasty. 


Groby Road Hospital, I. MCLELLAN 


Leicester LE3 9QE 


A reply 


Thank you for allowing us to comment on the points 
raised by Dr McLellan and Drs Rowbottom and Aitken. 
We were pleased to see that broadly similar techniques are 
being used by all of us. 

We would certainly agree that a Servo 900c would give 
superior stability, and as we mentioned, now that we have a 
ventilator (Sheffield Infant Ventilator) we too are 
ventilating our patients’ lungs. We have tried using a 
heated blanket to maintain temperature, but have 
unfortunately not had such good results so have to endure 
the discomfort of a heated laboratory. 

We also mentioned in the original article that we 
crossmatch blood for arterial approaches, but as we are in 
such close proximity to the Regional Transfusion Centre, 
blood can be rapidly obtained if it- is just grouped and 
saved for the venous approaches. 

We have not used direct arterial pressure monitoring 
other than through the catheter used by the cardiologists 
because we considered that the additional risks of 
cannulation of the radial artery outweighed the benefits 
obtainable, especially since during the period of balloon 
inflation, we know that the pressure is going to decrease, 
and that the best treatment is to deflate the balloon. 
Hence, inflation time is kept to the absolute minimum. 

We agree wholeheartedly that a pulse oximeter could be 
used, and look forward to the day that we have one 
available for these patients. 


R.R. CHATRATH 
A. CHAFFE 


Killingbeck Hospital, 
Leeds LS14 6UQ 


Acute inversion of the uterus at Caesarean section 


The case report by Drs Emmott and Bennett (Anaesthesia 
1988; 43: 118-20) was interesting. In view of the apparent 
rarity of this complication, I report a similar case which 
happened just a few weeks after their publication. A 16-year- 
old primigravid female was induced at 38 weeks’ of pregnancy 
for intra-uterine growth retardation and diminished liquor 
volume. There was fetal distress which necessitated 
emergency Caesarean section within 4 hours of artificial 
rupture of membranes. General anaesthesia was induced 
and a live, but floppy, male infant was delivered 9 minutes 


later through a lower segment uterine incision. Ten units 
synthetic oxytocin were given intravenously after delivery. 
Papaveretum 20 mg was administered intramuscularly. 
Gentle cord traction was applied; complete uterine 
inversion occurred during this manoeuvre. The placenta 
and membranes were rapidly removed and the uterus was 
re-inverted manually—all within 5 minutes of delivery. 
There was no hypotension or significant alteration in 
heart rate. Blood loss was certainly not excessive 
(estimated at 300 ml) and a total of 1500 ml crystalloid was 
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given throughout the procedure. There were no maternal 
postoperative complications. 

This report therefore, confirms the absence of excessive 
bleeding noted in the previous cases of uterine inversion at 
Caesarean section. The haemodynamic stability of this 
patient was notable and re-inversion took place within 5 
minutes. Indeed, had I not noticed Emmott and Bennett’s 


paper I would probably have thought no more of my own 
case (a patient with vaginal uterine inversion tends to be 
far more memorable!). One wonders whether the ‘rarity’ of 
this event is, in part, the result of under-reporting? 
Manchester Royal Infirmary, A.P. MASTERS 
Manchester M13 9WL 


Propofol for electroconvulsive therapy 


The recent article by Rouse [Anaesthesia 1988; 43 (Suppl.): 
61-4] which compared propofol and methohexitone for 
electroconvulsive therapy was interesting. There seem to be 
a number of factors which were ignored in the design of 
the study. 

There is evidence that during a course of ECT, the 
duration of the fits and the EEG patterns become modified 
by the treatment.!'? This largely invalidates a crossover 
study because the results in any individual are modified as 
the course of treatment progresses. 

Dr Rouse used gross duration of seizure as a marker, 
but Fink and Johnson demonstrated that an isolated 
forearm technique shows a better correlation with EEG 
changes. The paper does concentrate on the importance 
of current, rather than duration of seizure. There is, 
however, a school of thought which considers that a course 
of ECT with a total duration of fit of less than 210 seconds 
is associated with a poor response to treatment.* 

It is extremely difficult to investigate this area where the 
anaesthetist may modify the effects of treatment. This 
study, like many in the anaesthetic literature, has 
concentrated on fit time and recovery. Should we instead 
concentrate on overall outcome of treatment, and 
investigate the changes that different anaesthetic agents 
make to this? 


Addenbrooke's Hospital, 
Cambridge CB2 200 


-C.N. ADAMS 
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A reply 


Thank you for the opportunity to reply to the points raised 
in the letter from Dr Adams. 

This study was set up to compare the anaesthetic and 
recovery profiles of propofol and methohexitone. The 
different durations of fits after each drug became apparent 
during the course of the trial and it was decided to take 
some additional measurements. It was considered that this 
could be done without altering the original protocol. There 
are some disadvantages in a crossover study because 
duration of fits may decrease to the extent of a reported 
24% over a complete course of ECT.! However, other 
factors such as mood also alter during the course of 
treatment and it was believed that a crossover design 
would help to eliminate any effect of these. 

Fink and Johnson’s? isolated forearm technique was 
originally devised to confirm that convulsive activity had 


occurred since there were many cases of failure of seizure. 
They did their work when unilateral ECT was in vogue 
and it was important to discover whether there had been 
bilateral activity in the cerebral hemispheres. Consequently 
they isolated the arm on the same side as the 
electroconvulsive stimulus. One of the main aims of my 
study was to measure changes in the blood pressures of the 
patients during ECT. Isolation of the other arm for part of 
the time would have interfered with this. 

Fink and Johnson also give an account of the EEG. 
‘Electrodes of the MEECTA EEG amplifier were applied 
to the patient’s scalp over the dominant hemisphere. The 
instrument begins to record cerebral electrical activity after 
the seizure-inducing currents have been applied. The 
duration of seizure is measured visually from the paper 
record, in seconds from the time of induction of the 
recording to the termination of large electrical discharges. 
In about two-fifths of the records, the termination is 
abrupt, and the estimate of the duration is defined clearly. 
In the remainder, high-voltage activity trails off into either 
lower-voltage slow waves or alpha waves, and the 
termination is defined arbitrarily, with varying difficulty by 
the reader.’ 

This finding is very similar to my own when using the 
isolated cuff method to measure duration of fit. The 
method can only be crude. Sometimes the fit ends abruptly 
and the end-point can be assessed fairly accurately, 
depending on the reflexes and skill of the observer. On 
other occasions a patient goes on twitching very slowly and 
irregularly for some time and it can be difficult to identify 
the cut-off point accurately. Incidentally the cut-off point 
after propofol is usually very abrupt and consequently easy 
to determine. 

The sentence in my paper about the importance of the 
current, rather than the duration of seizure, refers to a 
study of the effects of titrating the current until a fit was 
produced.? Some workers consider that, since ECT is in 
itself an anticonvulsant, it is not the duration of seizure 
that is important therapeutically but the metabolic process 
in the brain that stops the fit.* 

There have been other reports of a reduction of seizure 
duration with propofol.* The difference in durations after 
the two drugs was so great that their inclusion seemed 
worthwhile. There is obviously a lot of work to be done to 
determine whether this feature of the drug hinders recovery 
from the psychiatric effects of ECT. 

The only certainty about ECT is that there will be 
several schools of thought about every aspect of it and I 
agree that investigation is difficult because there are so 
many variables, including, as Dr Adams suggests, the 
anaesthetist. A colleague now retired was strongly of the 
view that ECT had a much greater therapeutic effect in the 
days when no anaesthetic was given at all, but the local 
ethics committee would need persuasion to allow such a 
study. However, a study to determine whether the shorter 
duration of fit after propofol affects the therapeutic 
outcome is under consideration. 
Glan Clwyd Hospital, E.C. Rouse 
Clwyd LL18 5UJ 
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Edropbonium—hyoscine butylbromide mixture in neonates 


We have previously reported edrophonium—hyoscine 
butylbromide mixture as an alternative to edrophonium— 
atropine mixture for the reversal of neuromuscular 
blockade in infants and children.’ We tried this mixture 
recently in neonates (n = 19; mean age 5.4, SD 6.4 days, 
weight 2.8, SD 0.5 kg). At the end of the operation after 
oxygen, nitrous oxide, curare anaesthesia, edrophonium (1 
mg/kg) and hyoscine butylbromide (0.4 mg/kg) mixture 
was administered intravenously over 30 seconds and heart 
rate changes were recorded with electrocardiogram. The 
heart rates remained stable (Table 1). Edrophonium— 


hyoscine butylbromide mixture can be administered safely 
to neonates with minimum heart rate changes. 


M. YAMASHITA 
K. TAJIMA 


Ibaraki Children’s Hospital, 
Mito, 311-41, Japan 
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Table 1. Heart rate values (beats/minute) during and after edrophonium—hyoscine butylbromide mixture in neonate. 


During intravenous administration 


Seconds 
0 10 20 30 10 20 
Mean 171 169 * 169 169 172 172 


(SD) aD (8 6) dO dy A9 


Seconds 


After intravenous administration 
Minutes 
40 50 60 2 3 4 5 


173 172 173 171 169 167 166 
(8) 08) COQ O (A8) aD (6) 


* p < 0.05 as compared with initial value (Student’s paired t-test). 


Femoral nerve block after inguinal hernia repair 


Drs Lewis and Fell (Anaesthesia 1988; 43: 249) have 
described the development of motor and sensory changes 
that result from femoral nerve block in patients who 
undergo inguinal hernia repair under ilio-inguinal block 
and postulated that the local anaesthetic might spread to 
the groin, from the injection site. A recent case has 
suggested a different aetiology. 

A 56-year-old man underwent right inguinal hernia 
repair, for the third time, by an experienced surgeon. The 
anaesthetic consisted of lumber epidural block and 
midazolam sedation. When the block wore off, the patient 
complained of marked right-sided quadriceps weakness 
and numbness of the anterior thigh, with great difficulty in 
walking. The surgeon attributed the problem to the 
epidural, despite the peripheral nature of the lesion, until 
electromyographical studies revealed a femoral nerve block 
and subsequent surgery was required to remove a suture 
from the femoral nerve! The patient made a slow and 
incomplete recovery. 

This is an extreme example of femoral nerve block after 
inguinal hernia repair, but it is suggested that mild degrees 


of conduction neurapraxia might result fairly frequently 
from the retraction and trauma of surgery and could have 
easily accounted for the 12 hours of nerve block in the two 
patients reported by Lewis and Fell. This is rather a long 
duration for plain bupivacaine (0.375%) block of the 
femoral nerve, as postulated. 

One of my neurosurgical colleagues (Dr P. Blum) 
informs me that whilst the femoral nerve is particularly 
vulnerable to this sort of surgical trauma, he cannot 
visualise any pathway whereby local anaesthetic could 
diffuse from the block site to the femoral nerve. This 
opinion is based on his considerable experience of groin 
exploration for ilio-inguinal and ilio-hypogastric neuro- 
mas. Perhaps, this is another example of the anaesthetic 
being unfairly blamed for postoperative neurological 
symptoms. 

76 Erskine Street, C.B. COLLIER 
Sydney, 

New South Wales 2000, 

Australia 


Anaesthesia in the testicular feminisation syndrome 


Two sisters, aged 16 and 18 years, who weighed 50 and 54 
kg respectively, presented with primary amenorrhoea. 
Their external appearances were of apparently normal 
females but they each had scanty pubic hair, a short blind 
vagina and no uterus. Genetic examination showed an XY 
karyotype; the diagnosis of testicular feminisation syn- 
drome was made and they were scheduled for laparotomy 
to remove intra-abdominal gonadal tissue. There is one 
previous case report of anaesthesia for patients with the 
testicular feminisation syndrome! which described im- 
maturity of the larynx and the necessity for a smaller than 
normal tracheal tube (6.5 mm in an 18-year old, 65-kg 


patient). Mindful of that report, a range of different sizes 
of tracheal tubes was prepared. No diffculty was 
experienced, however, with the insertion of an 8-mm cuffed 
Portex tracheal tube, although only 2 ml of air was 
required in the cuff to ensure an airtight seal. Subsequent 
auscultation of the chest revealed air entry to the right side 
only. The cuff was deflated and it was found to be 
necessary to withdraw the tube until the cuff was at the 
level of the cords before bilateral lung ventilation was 
achieved. The cuff had therefore to remain deflated to 
avoid damage to the vocal cords. The same problem was 
noted with the other sister. 
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These two case reports differ from the previous report in 
that a smaller diameter tube was not essential. An 8-mm 
tube was clearly too long. It is likely that a smaller 
diameter tube, which has a shorter length between the tip 
to the top of the cuff, would be preferable with patients 
with this syndrome. 

There is one other consideration in these patients. It is 
likely that they are unaware of their exact genetic status 
(this was noted to be the case in the previous report) or at 
least do not have a full understanding of the situation. It is 
therefore unwise to enter into discussions with the patient 


with regard to the nature of the operation or of the com- 
plex endocrinological problems, but to leave such matters 
wholly to the discretion of an appropriate specialist. 
Manchester Royal Infirmary, B.J. POLLARD 
Manchester M13 9WL 
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Another tale of the unexpected 


This is a report of an unusual occurrence in an 84-year-old 
female patient with a fractured right neck of femur (of 4 
days’ duration) booked for a Jewett nail and plate. Pre- 
operative investigations included an ECG that showed nor- 
mal sinus rhythm. A chest X ray showed kyphoscoliosis with 
scoliosis concave to the right, but no other abnormality. 

Haematological and biochemical tests were essentially 
normal and the patient was assessed as fit for anaesthesia. 
Premedication was with papaveretum 5 mg and atropine 
0.3 mg. 

One hour later in the anaesthetic room her blood 
pressure was 149/80 mmHg, pulse 75/minute, and JVP 
prominent while lying flat; the ECG monitor showed sinus 
rhythm, and there was no respiratory distress. The patient 
was pre-oxygenated for 3 minutes while an intravenous 
infusion was established. Anaesthesia started with propofol 
60 mg followed by suxamethonium 75 mg. An 8.0-mm 
Argyle tracheal tube was passed and the site checked. 
Fentanyl 0.05 mg was given intravenously and an infusion 
of compound sodium lactate started. zi 

The patient was taken into the operating theatre and 
transferred from the trolley to the operating orthopaedic 
table. Anaesthesia was continued with N,O:0, 4:2 
litres/minute and atracurium 10 mg was given intraven- 
ously. Traction was applied to her legs with the Eschmann 
extension table. The blood pressure monitor recorded 
systolic pressures of 100, then 60, then 30 mmHg. The cuff 
was resited and the monitor reset to cycle at one-minute 
intervals. Oxygen 100% was given and manual ventilation 
started, allowing time for venous filing. Radial, carotid, 
then femoral pulses were sought and all were absent. 
Jugular veins were still prominent but not distended. ECG 
continued to show a rate of 75/minute with P-waves 
present, then a salvo of ventricular arrhythmias was 
followed by sinus rhythm with T-wave inversion. 

The possible presence of pulmonary hypertension and a 
cardiac arrhythmia prompted the use of a sympathetic 
agonist. Intravenous dopamine 1.6 mg caused the blood 
pressure to increase to 160/80 mmHg promptly; full pulses 
returned, regular and at 120/minute. ECG monitor showed 
P-waves but T-wave inversion persisted. The blood pressure 
started to decrease again after 5 minutes to 100 systolic 
and a further 0.8 mg dopamine was given. 

The differential diagnosis was acute pulmonary embolus; 
myocardial depression from drugs; drug anaphylaxis 
(although skin colour was white not red and there was no 
bronchospasm). Breath sounds and airway pressure was 
unchanged. The heart rate was unaltered until the salvo of 
ventricular arrhythmias occurred. There was impaired 
venous return but intrathoracic pressures had remained the 
same. Myocardial infarction seemed an unlikely cause 
since the ECG changes happened after the hypotensive 
onset. Autonomic neuropathy was another possibility but 
the patient was not a diabetic, nor on medication and there 
was no bradycardia. 

The procedure was abandoned because we did not know 


the aetiology of this incident; neuromuscular blockade was 
reversed; recovery was rapid and the patient was 
disappointed her hip operation had not occurred. She had 
no chest pain. A 12-lead ECG showed T-wave inversion in 
all chest leads. Blood was taken for cardiac enzymes, IgE 
and complement reactions. 

Dopamine was not required again. She was discharged 
from the recovery ward after one hour of stable vital signs 
and the urinary catheter had drained 60 ml/hour. Three 
hours after the hypotensive episode blood was taken for 
complement reactions; the vital signs were still normal and 
the patient was quite lucid and understood there had been 
some unusual episode under anaesthetic. She could give no 
relevant history of fits, faints or blackouts. The consultant 
anaesthetist on call considered that drug-induced histamine 
release was the most likely explanation. 

Twenty-four hours after the hypotensive episode a 12- 
lead ECG showed no evidence of ST to T-wave 
disturbance at all. Vital signs were steady. The patient was 
prepared for theatre again after suitable consultation and 
in the absence of any sequelae. 

The patient was premedicated with papaveretum 5 mg 
and atropine 0.3 mg. Dopamine injection was immediately 
available, ECG and blood pressure monitoring were 
started, pre-oxygenation for 3 minutes was followed by 
intravenous induction using 200 mg thiopentone followed 
by 6 mg pancuronium. Oxygenation by mask continued; 
0.05 mg fentanyl was given and tracheal intubation was 
with 8.0-mm Argyle tracheal tube. The blood pressure 
decreased by 10 mmHg to 130 mmHg after the 
thiopentone and the pulse rate increased by 10/minute to 
90/minute after the pancuronium. The patient was 
transferred to the orthopaedic operating table after 10 
minutes. Hypotension again progressively developed within 
2 minutes of the patient being repositioned on the 
Eschmann extension table. Intravenous dopamine 1 mg 
caused the systolic pressure to increase to 160 mmHg, and a 
tachycardia, 120/minute, occurred. One ventricular ectopic 
was seen but there was no T-wave inversion. The surgeon was 
advised to proceed. Further episodes of hypotension every 5 
or 10 minutes were managed with dopamine. 

Blood loss was 150 ml; the patient awoke in theatre at 
the end of the procedure and once transferred to the 
theatre trolley required no further sympathomimetic 
support. Progress to date has been uneventful. Laboratory 
assays of IgE and complement were within norma! limits. 

This experience reinforces the adage that ‘Eternal 
vigilance is the price of safety’, emphasises both the virtue 
of manual palpation of the pulse in addition to ECG and 
blood pressure monitors, and the need for support 
procedures so that a rapid response to sudden unexpected 
changes in a single variable can be achieved. 


St Richard's Hospital, 
Chichester, 
West Sussex PO19 4SE 


B. LAWRENCE 
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Anxiety and informed consent 


We imagine that many clinical investigators will have been 
dismayed by the findings of the recent study by Antrobus 
(Anaesthesia 1988; 43: 267-9) who demonstrated that 
seeking informed consent resulted in 23% of patients 
declining to take part in an (hypothetical) study of 
anxiolytic premedication. Moreover the decliners were 
demonstrably more anxious, so those most likely to show 
reduction in anxiety and potential benefit from any 
reduction would not be included in such studies of efficacy 
of premedication in which informed consent was sought. 

We have recently completed an investigation of a novel 
anxiolytic agent in daycase patients in whom informed 
consent was sought by sending the patients a letter which 
detailed the aims of the study and how the patients would 
be assessed. The letter was sent the week before surgery to 
allow plenty of time to consider the request, and queries 
were invited on the day of surgery in the Day Bed Unit, at 
which time consent was obtained. 


Fourteen out of the 134 patients (10%) who received a 
letter declined to take part in our study. This is very 
different from the response obtained by Dr Antrobus who 
had 10 refusals out of 43 (23.2%). All those who declined 
appeared calm and we did not attempt to study them but it 
would have been interesting to see if they had heightened 
anxiety scores. Antrobus did not find a significant effect of 
scale of operation on the pattern of consent, although we 
suspect that a larger study might reveal such an effect. 

Nonetheless it would appear that granting of informed 
consent by patients to take part in clinical studies is more 
likely to occur if sufficient time is allowed for consider- 
ation of the request than if an instant response is required. 


J.W. MACKENZIE 
J. BRD 


Royal Berkshire Hospital, 
Reading RGI SAN 


Consent and the anaesthetist-—use of a videofilm 


The editorial on this subject (Anaesthesia 1988; 43: 265—6) 
was interesting and stimulating. The procedure of 
obtaining consent needs improvement since the consent is 
not obtained by the anaesthetists and is not for 
anaesthesia. The current forms neither include any 
explanation about any aspect of the administration of 
anaesthesia nor any evidence about the adequacy of this 
explanation. This could, hypothetically, be extrapolated to 
an assertion that no consent for anaesthesia is sought or 
obtained! The basis for this extrapolation is the emphasis 
in the editorial for the need for contemporaneous and valid 
evidence that consent was obtained. Most anaesthetists, 
however, junior and senior, usually ask the patients about 
their previous anaesthetic experiences, offer explanations 
about regional and (or) general anaesthetic and ar- 
rangements for postoperative pain relief, and answer 
patients’ queries. This is oral and is not recorded in the 
present format of the consent form. Furthermore, the 
consent is almost always obtained by the surgical team 
before the anaesthetist’s visit, which means that patients do 
sign the consent form without knowing the details about an- 
aesthesia! 

One possible improvement in the system for obtaining 
consent for anaesthesia might involve the use of a 
videofilm. The film should offer a comprehensive ex- 
planation for the patient of all relevant procedures. Thus 
patients would be better informed and would be able to 
direct specific questions to the anaesthetist. Consent would 
then be informed. The collective wisdom of the Association 
of Anaesthetists of Great Britain and Ireland and (or) The 
College of Anaesthetists, could be incorporated, perhaps in 
consultation with lawyers, so that the actual wording and 
the type and extent of explanations offered to patients were 
appropriate. This could be supplemented, if necessary, by 
individual clinical judgement based on the individual case. 


The consent form would also need modification to include 
reference to the use of video film and the interview with the 
anaesthetist before the form was signed. The film could be 
used as evidence by the courts. Thus both the cardinal 
points of the editorial, proper explanation and evidence, 
would be upheld in a prospective manner and an era of 
real consent for anaesthesia could begin. 
Barking Hospital, G.N. KALLA 
Essex SG11 9LX 


A reply 


Dr Kalla raises an interesting and valid point. In agreeing 
to elective surgery one presumes (but admittedly it is 
something of a presumption) that patients appreciate that 
they will be undergoing a general anaesthetic. Thus their 
consent to the operative procedure must surely be taken to 
imply their consent also to the anaesthetic. On the whole 
our experience in the Medical Protection Society is that 
htigation seldom arises which is even remotely attributable 
to the lack of a specific consent to anaesthesia. Thus on 
practical and indeed legal grounds I cannot really believe 
that there is a pressing need in the current climate in 
England and Wales for a separate specific consent form 
for the anaesthetic as well as for the surgery. However, if 
the anaesthetic is to be unusual in any way (one thinks 
of hypotensive anaesthesia for cosmetic surgery, for 
example) perhaps there is a duty to explain it and for 
the anaesthetist to make an adequate note in the medical 
records. 

The Medical Protection Society, R.N. PALMER 
50 Hallam Street, 

London WIN 6DE 


Epidural anaesthesia and instrumental delivery 


Argument still persists about the relationship between the 
use of epidural analgesia in labour and increasing use of 
forceps delivery, most recently in the altercation between 
Dr F. E. Luscombe and Drs J. A. Hicks and J. G. Jenkins 
(Anaesthesia 1988; 43: 800-1). One of the papers at the 
centre of the discussion originated from this hospital,! so 
here is a comment and a reply to some of the criticism. 

The whole problem of whether there is an association 


between epidural use and increased forceps delivery is 
bedevilled by the lack of a prospective contemporaneous, 
controlled study. Indeed, it is difficult to see how it could 
be arranged. Early reports on the effects of epidural 
analgesia in labour?-* described the outcome of those who 
received epidural analgesia. A high proportion of forceps 
deliveries is hardly surprising, since most epidurals were 
used in problem patients with a clear indication for 
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Fig. 1. Trends in increasing use of epiduralis and decreasing 
instrumental delivery. 


Table 1. The influence of obstetric policy on the use of forceps for 
delivery. 


Mean length of second 
stage before (minutes) 


Patients Spontaneous Forceps Forceps 
(primipara) delivery delivery rate 
Obstetrician A 70 22.8 27.1 94% 
Obstetrician H 71 59.4 75.6 20% 


(Selected from Doughty, A. Obstetricians and the forceps rate. 
Personal communication.) 


epidural analgesia. These patients were also prime 
candidates for forceps delivery. The free use of epidurals in 
normal obstetric patients subsequently reduced the propor- 
tion who needed the use of forceps. Other studies which 
compared epidural and nonepidural patients -7 suffered 
from the fact that like was not compared with like. 

Attempts to design a prospective trial of matched, 
contemporaneous deliveries today must be nigh impossible. 
Mothers have to be managed along traditional lines, when 
epidurals are not available, and even those with strong 
indications must be denied the benefits of the technique: 
but if epidurals are available, can it be right and humane 
to refuse the epidural when needed? Alternatively, can 
epidurals be given to mothers who have no need or desire 
for an epidural simply for the purposes of a trial? There is 
likely to be mismatching and imbalance in the epidural and 
nonepidural groups in any study. 

Similarly, an examination of mothers delivered by 
forceps when epidurals are freely available® would show 
that a very high proportion had epidurals during labour, 
since difficult cases needing forceps could benefit from the 
use of epidural. Indeed, the ultimate extreme would be to 
predict all mothers needing forceps and to provide them 
with epidural analgesia, so that 100% of forceps deliveries 
had had prior epidurals. 

The study outlined in our paper described the effects of 
an abrupt impact of epidurals on a stable obstetric scene in 
the hope of having two groups of patients as nearly alike 
as possible. Consecutive years were deliberately studied 
during which the mothers delivered were similar in age, 
gravidity, social class et cetera. The population from which 
they were drawn was unchanged over the course of those 2 
years. The pattern of deliveries was shown to have been 
steady for the 2 years preceding the advent of epidurals. 


Thus it was predicted that the obstetric need for 
instrumental intervention at delivery would be similar in 
the first year of epidural use, and it was postulated that 
any change in the pattern of deliveries might then be 
associated with the sudden use of epidurals. 

A barely significant increase of forceps use was noted in 
the first year of epidural use, particularly in primiparae, 
despite the use of epidurals in 27% deliveries. The figure 
shows the trend in subsequent years of the increasing use 
of epidurals and the decreasing use of instrumental 
delivery. Epidurals are widely used in these patients, 
whatever else may be said, but the increase in the use of 
forceps can be described neither as inevitable nor sharp.’ 

It is not the use of epidurals that causes forceps to be 
used, but an obstetric decision. Doughty has provided 
evidence of the importance of this among a group of 
obstetricians with differing policies (Table 1). Progress in 
labour, whether in the first or second stage, is dependent 
upon efficient uterine contractions. As suggested in our 
paper, a revised management of the second stage of labour 
with regard to the use of increased oxytocin infusion and 
delay in pushing was adopted, and the forceps rate soon 
returned to previous normal levels. 

Our initial small increase in use of forceps was as much 
due to obstetric expectation of the need for forceps with 
epidural use as to anything else. 

The subtitle of our original paper laying a bogey was 
added in the hope that the spectre of inevitable, sharp 
increases in forceps use could be banished. Obviously, this 
is not to be and I dispute the final comment of Drs Hicks 
and Jenkins that the weight of evidence supports their 
view, and would regret very much if it were indeed shared 
by the majority of obstetric anaesthetists. 
Doncaster Royal Infirmary, P.W. BAILEY 
Doncaster DN2 5LT 
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Doses of muscle relaxants 


The choice of doses for vecuronium and alcuronium in the 
report by Kong and Cooper (Anaesthesia 1988; 43: 450-3) 
confused me. 

Their purpose was to compare the ED,, doses of these 


drugs with that of atracurium and to convince colleagues 
of the advantages of the newer muscle relaxants when used 
for laparoscopy. This aim was not achieved. 

Their comparison of two other studies,!:? whilst using 


very different patient groups, revealed a similar ED,, dose 
for pancuronium (62.2 and 64.4 ug/kg), but different ED,, 
values for vecuronium (56.2 and 36.1 pg/kg). Kong and 
Cooper chose to use the smaller dose, yet their patients 
received 60 pg/kg of vecuronium. 

Krieg ef al.' point out that a bolus dose of 36 ug/kg 
vecuronium produced a neuromuscular block of only 79% 
in their study, but this is increased by the prior use of 
suxamethonium. This accounts for the different values 
between the two reports. Cumulative log-dose response 
curves may also produce lower values for the EDs, dose 
when compared to the clinical use of a single bolus dose. 

In my practice a dose of 80 pg/kg vecuronium gives 
good, rapid intubation conditions, as suggested by 
Agoston et al.? who found complete vocal cord relaxation 
in 90-10 seconds. Reversal of this dose after laparoscopy 
seems to cause no problem. 

The use of smaller doses of relaxant probably depends 
upon a prolonged period of mask ventilation with a 
volatile agent to achieve tracheal intubation which may not 
be advisable in some patient groups (i.e. day cases). 

Kong and Cooper reported a higher incidence of sore 
throat in the patients given vecuronium which may reflect 
the relatively small dose given. In comparison those given 
alcuronium (250 yg/kg) had a lower incidence of sore 
throat, but the most prolonged deficits in the measurements 
of postoperative muscle strength. This comparison may be 
unfair since the study referred to for the assessment of 
EDs; doses' suggests a dose of only 140.8 yg/kg for 
alcuronium, nearly half of that used. 

However, the superiority of the newer muscle relaxants 
over alcuronium for short procedures such as laparoscopy 
must surely be intuitively correct. 


Bradford Royal Infirmary, D. NORTHWOOD 


Bradford 
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A reply 


Thank you for the opportunity to reply to this letter. Our 
choice of dosage of alcuronium was based on the minimum 
which we had found clinically acceptable both for 
intubation and for postoperative recovery. We looked at 
the literature for equipotent dosage for atracurium and 
vecuronium and unfortunately we were unable to find a 
direct comparison of alcuronium, atracurium and vecur- 
onium under identical conditions. This posed difficulties, 
as Dr Northwood points out, and involved us in the choice 
between 36 ng/kg and 56 pg/kg of vecuronium. Had we 
chosen a higher dose of vecuronium this might imply that 
a smaller dose of alcuronium would be equipotent to 60 
“g/kg of vecuronium. However, we have found the quality 
of intubating conditions unacceptable when we use less 
alcuronium. As shown the quality of intubating conditions 
were judged the same in the doses we used. Thus it does 
not seem that less complete muscle relaxation is the 
explanation for the higher incidence of sore throat. 


G.M. COOPER 
K.L. KONG 


The Birmingham Maternity Hospital, 
Birmingham B15 2TG 


Propofol in patients susceptible to malignant hyperpyrexia 


A 46-year-old woman who weighed 62 kg presented for 
abdominal hysterectomy for fibroids. She was known to be 
susceptible to malignant hyperpyrexia (MH), following 
muscle biopsy at the Leeds MH Unit, and it was decided to 
undertake the procedure under spinal anaesthesia with seda- 
tion. 

Premedication was with oral temazepam 20 mg, and 
spinal anaesthesia was obtained with 3 ml 0.5% 
bupivacaine in dextrose. Temperature was monitored from 
arrival in the anaesthetic room and once anaesthesia had 
reached the T, dermatome, an infusion of propofol was 
given. There was a brief episode of bradycardia which 
responded to intravenous glycopyrronium, but cardiovas- 
cular stability was otherwise good. There was no evidence 
of MH during the procedure and the patient was fully 
conscious within 5 minutes of the cessation of the propofol 
infusion. Her postoperative progress was uneventful and 
she was discharged home on the eighth postoperative day. 


Propofol is not contraindicated in MH (in theory at 
least)'~* and its uneventful use in the case described, who 
was known to be susceptible to MH, rather than just 
suspected to be susceptible, suggests that propofol is in fact 
safe to use in susceptible patients. 
Derbyshire Royal Infirmary, D.P. CARTWRIGHT 
Derby DEI 20Y 
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Subarachnoid anaesthesia for elective Caesarean section 


We read with interest the paper on this subject by Drs 
Michie, et al. (Anaesthesia 1988; 43: 96-9). Our hospital in 
Zambia recently received a supply of 0.5% bupivacaine 
in 8% dextrose which has been used for the last 117 
subarachnoid anaesthetics for Caesarean section. Lumbar 
punctures are carried out in the sitting position, which is 
preferred by our clinical officer anaesthetists, usually at 
L, 4, using 22-gauge reusable needles. The patient is 


immediately placed supine with left lateral tilt after 
injection of bupivacaine. 

Two millilitres of bupivacaine were injected in 77, and 2.5 
ml in 40 patients; the amount used was at the anaesthetist’s 
discretion. There were six failures in the 2-ml group, four 
of whom developed no block and two who had inadequate 
analgesia for surgery. Two of the complete failures were in 
the same patient on whom a spinal was attempted on 2 
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Table 1. 
Number of patients 

Maximum height of block 2 ml 2.5 mi 
a a 

T3_4 21 12 

Te 25 1] 

Tos 21 12 

T5_10 I 0 

Failures 6 0* 


Totals 77 40 
* p = 0.076 Fisher's exact test. 


different days. Cerebrospinal fluid was obtained on both 
occasions but after injection of bupivacaine no sensory 
block developed. 

Surgery usually started within 10 minutes of the 
injection and the pattern of cephalad spread is shown in 
Table 1. Most patients received a preload of about 1000 
ml compound sodium lactate solution but 40 patients 
(34%) developed hypotension (<90 mmHg systolic by 
mercury sphygmomanometer) which was treated by 
intravenous ephedrine and fluids. The hypotension in two 
of these patients was very severe; blood pressure was 
immeasurable for a short period of time. This was 
probably associated with incorrect supine positioning of 
these patients. Both patients recovered rapidly following 
oxygenation, intravenous ephedrine and fluids. We have 
now adopted a policy of prophylactic intravenous ephe- 
drine. 

Epidural catheters are unavailable so we employ 
subarachnoid anaesthesia as our standard regional techni- 
que for Caesarean section and agree with Michie et al. that 
hyperbaric bupivacaine is a suitable agent. Our failure rate 
of 5% could be the result of the high proportion of blocks 
performed by trainees, but note that the overall failure rate 
in the paper by Michie et al. was of a similar magnitude, 
although their failures were only with hyperbaric cin- 
chocaine. The sitting position for injection does not limit 
the spread of the block and we emphasise the importance 


of an adequate preload, modification of the supine 
position, careful monitoring and the value of prophylactic 
ephedrine, particularly when monitoring facilities are fre- 
quently poor and the anaesthetist works alone. 

One of us (K.R.N.) has seen two cases of uterine 
inversion at Caesarean section similar to those reported by 
Drs Emmott and Bennett. Both cases had spinal 
anaesthesia and there was no noticeable decrease in blood 
pressure during or after the 10 minutes of inversion. 


University Teaching Hospital, LH. WILSON 
PO Box 50110, K.R. NAIR 
Lusaka, 

Zambia 
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A reply 


Thank you for the opportunity to reply. Two questions 
arise from the description of their technique for 
subarachnoid block with hyperbaric bupivacaine for 
Caesarean section. Firstly, with regard to needle size, was 
postural headache a significant problem? Secondly, the 
authors make the comment that ‘the sitting position for 
injection does not limit the spread’, yet in approximately 
one third of their patients maximum height was recorded 
at a level lower than the T, dermatome. How frequently, if 
at all, was supplemental analgesia required in this series of 
patients? 


Rutherglen Maternity Hospital, A.R. MICHIE 
Glasgow G73 2PG R.M. FREEMAN 
D.A. DUTTON 

H.B. HOWIE 


Bupivacaine and femoral nerve block 


We have been following the correspondence on femoral 
blockade with interest.! We agree that this is a useful block 
but we also wish to add a note of caution about the choice 
of local anaesthetic. 

We report a recent case of a London policeman who 
received 20 ml 0.25% bupivacaine under general an- 
aesthesia for a right knee arthroscopy. A peripheral nerve 
stimulator was not used and we were using the 3-in-1 
technique. His peri-operative progress was uneventful and 
he required no analgesics postoperatively since he had only 
very slight discomfort. Our main concern was his 
progressive inability to raise his leg because of an intense 


motor quadriceps weakness which required an inconvenient 
overnight stay. The weakness persisted for 8 hours and 
confirms our suspicion that 0.25% bupivacaine is 
unsuitable for pain relief for day care knee surgery. 


Ealing Hospital, E. BRADSHAW 
Southall, S. MCHALE 
Middlesex UBI 3HW 

Reference 


1. McNicoL LR. Palsy after femoral nerve block. Anaesthesia 
1988; 43: 509. 


Asynchronous independent lung ventilation 


Collapse or consolidation of one lung (partially or fully) is 
not an uncommon problem in the Intensive Care Unit. 
Resolution with bronchoscopy, changes in posture, 
intermittent positive pressure ventilation of the lungs 
(IPPV) and physiotherapy may eventually occur, but the 
period of poor gas exchange may be prolonged and cause 
concern. This problem recently arose in our ICU and was 
dealt with most effectively by asynchronous independent 
lung ventilation (AILV). 


A 47-year-old man was admitted after a road traffic 


accident which caused a right-sided chest injury. The 
clavicle and 3rd to 8th ribs were fractured: there was a 
large flail segment and the initial arterial blood gas 
analysis in Casualty is shown in Table 1{A). 

Two right-sided chest drains were inserted and IPPV 
started with a Cape-~Waine ventilator and blood gas 
analysis was satisfactory (B). His condition remained 
stable for 72 hours when airway pressure was noted to be 
increased and a chest X ray showed a total ‘white-out’ on 
the left. A diagnosis of total collapse of the left lung was 


Correspondence 175 


Table 1. Arterial blood gas results during IPPV and AILV. 





Event A B C 
pH 7.39 7.45 7.35 
Paco, (kPa) 4.3 4.1 6.2 
Pao, (kPa_ 6.9 17.4 6.3 
Fio, 0.4 0.4 0.4 
Peak airwey pressure (kPa) 2.4 3.8 
PEEP (kPé) 0.5 0.5 
Tidal volume (ml) 800 900 
Rate (brea-hs/minute) 12 12 


made and the blood gas analysis showed a marked 
deterioration (C). 

The right lung showed patchy consolidation and was 
undoubtedly contused from the original injury so it was 
considered imperative to re-expand the left lung as quickly 
as possible before severe hypoxic damage occurred. 

Aggressive physiotherapy and the removal of copious 
thick secreations through a flexible bronchoscope over the 
next 4 hcurs did not improve the X ray picture or the 
hypoxia (D). Therefore the patient was re-intubated with a 
left-sided Portex double lumen bronchial tube, size 5.5 mm 
internal diameter. Each stem was connected to a Cape- 
Waine ventilator set as shown in the Table and no attempt 
was madeto synchronise them. 

No-cardiovascular changes could be detected; pulse and 
blood prezsure were unchanged, but the blood gas analysis 
improved 1E). 

This improvement continued with a slowly increasing 
lung compliance and improvement in the blood gas values 
[those shown (F) in the Table were obtained after 17 hours 
of AILV]. l 

The chest X ray showed full re-expansion of the left lung 
after 36 tours of AILV and a normal nasotracheal tube 
was inserted and conventional IPPV restored. A trach- 
eostomy was later fashioned and after another week of 
IPPV a full recovery was made. 


D E F 
7.43 7.46 7.46 
4.9 4.4 4.5 
6.6 8.0 18.0 
Right Left Right Left 
0.5 0.46 0.6 0.4 0.5 
3.8 3.2 3.6 2.4 3.6 
0.8 0.8 0.4 0.6 0.6 
1000 620 400 570 540 
15 i5 15 I5 15 


This patient’s ventilatory crisis was precipitated by the 
relatively high compliance of the right lung because of a 
disrupted chest wall. Thus a smaller tidal volume was 
received by the left lung until collapse occurred, which left 
gas exchange dependent on the traumatised lung. 

This situation may not have been reversed without 
AILV or at least not as quickly, and the manoeuvre also 
prevented any spill of secretions from one lung to the 
other. Suction of these proved no problem and was, if 
anything, more efficient. ; 

The only problem encountered during AILV was with 
fixation of the double-lumen tube and prevention of 
kinking of the long extra-oral parts. This would not be.a’. 
problem using a more modern ventilator incorporating a 
flexible arm for holding and positioning ventilator tubing. 

AILV is very easy to institute and can be life saving, or 
help resolve a unilateral respiratory problem more quickly, 
by supplying volume and PEEP more efficiently to the 
affected lung, without compromise of the cardiovascular 
system. Its use should perhaps be considered more 
frequently than it is at present. 


The General Infirmary, D. Nortawoop: 
Leeds LS] 3EX i Ai S 
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‘Ethics’ of difficult tracheal intubation 


We read with interest the letter by Drs Callander and 
Thomas (Anaesthesia 1988; 43: 703-4) who are concerned 
about the ethical and practical problems they would face 
should a woman, who on previous occasions proved 
difficult to-intubate, became pregnant. 

The authors conclude that the optimum management for 
this patient would be to perform an elective tracheostomy, 
under local anaesthesia, during the 34th week of any 
pregnancy-and to keep it patent until after the delivery. 

The wisdom of this course of management must be 
questioned. Tracheostomy under local anaesthesia would 
be an unpeasant experience for the mother, and could be 
technically difficult for the surgeon, since during the 34th 
week of pregnancy the procedure should be performed in a 
wedged pcsition in order to prevent venocaval occlusion. 
The longer term complications associated with trach- 
eostomy, quite apart from the considerable discomfort and 
inconvenience suffered by the patient, cannot justify the 
procedure. In addition, if the justification of the 
tracheostomy is to minimise maternal] risk and ensure a 
viable babr then surely the procedure should be performed 
at least ducing the 28th week of pregnancy since babies of 
this gestation now usually survive. 

Rather tran insisting on tracheal intubation, the authors 
should exemine other possibilities to provide obstetric 
anaesthesie for this patient, in particular the use of spinal 
anaesthesic, which the authors dismiss in one sentence 
while failing to discuss other forms of regional anaesthesia 


at all. Presumably they fear regional anaesthesia because in 
the event of a toxic reaction or total spinal anaesthesia, the 
patient would require tracheal intubation. These complica- 
tions should not occur during a carefully conducted 
regional anaesthetic, but since they are more likely to be 
associated with the larger volumes of local anaesthetic used 
for epidural anaesthesia, spinal anaesthesia would therefore 
appear to be the anaesthetic technique of choice in this 
patient, and very few circumstances would preclude its 
use. 

There would be two major dangers for the mother in the 
very unlikely event that an emergency general anaesthetic 
would be required, hypoxaemia and pulmonary aspiration 
of gastric contents. Provided the well documented 
precautions against acid aspiration are taken and assuming 
it was possible to maintain an airway during her previous 
anaesthetic, an anaesthetic technique which included the 
failed intubation drill advocated by Tunstall! could well be 
used in this patient. Whilst fully agreeing that forward 
planning is essential and that all steps must be taken to 
minimise known risks, it should be noted that while 
maternal deaths associated with anaesthesia have ranged 
from 31 (1955-57) to 50 (1967-69) to 22 (1979-81)? the 
recent improvement cannot necessarily be attributed to 
intubation of the trachea, at whatever cost. 


A.S.C. RICE 
G.M. O'SULLIVAN 


St Thomas’ Hospital, 
London SEI 7EH 


* 
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The letter on this subject from Drs Callander and Thomas 
(Anaesthesia 1988; 43: 703-4) was interesting reading. It 
appears from the description given by the authors that the 
technique of fibreoptic tracheal intubation was not used by 
them especially when they state that the intubation took 
one hour and fifty minutes. Fibreoptic tracheal intubation 
seems to be more appropriate under the circumstances de- 
scribed by the authors, and less time consuming. !'? An elec- 


tive tracheostomy performed at 34 weeks’ gestation seems 
to be safest approach for her future pregnancy, but due 
consideration should be given to fibreoptic tracheal intuba- 
tion. Further, a successful fibreoptic tracheal intubation 
would avoid a tracheostomy at every future pregnancy. 
Queen Elizabeth Hospital, K.B. SHANKAR 
University of West Indies, 

Barbados, West Indies 
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Minitracheotomy in children 


We were very interested to read the article by Allen and 
Hart (Anaesthesia 1988; 43: 760-1) and compliment them 
on their careful and responsible use of this technique. We 
agree that the principle of minitracheotomy is applicable to 
children, but the existing device is designed for the adult- 
sized trachea and has to be modified if it is used in chil- 
dren, as the authors point out. In particular, the scalpel blade 
may be too long for safety and the cannula may also be too 
long and possibly too wide to permit free breathing through 
the larynx. This is an important aspect of the technique. 

We have used the minitracheotomy with appropriate 
modifications successfully in a boy aged 8.5 years, but we 
are loth to recommend its general use in children in the 
absence of a product designed specifically for this age 
group. We would be happy to see whether a suitable 
paediatric version could be produced if the authors feel that 
there is a significant need for minitracheotomy in children. 


H.R. MATTHEWS 
R.B. HOPKINSON 


East Birmingham Hospital, 
Birmingham B9 5ST 


A reply 


Mr Matthews and Dr Hopkinson are entirely correct in 
stressing that the existing equipment for minitracheotomy 
is designed for adult use and requires modification if it is 
to be used in a child. The potential for its use in children 
who might benefit from minitracheotomy to justify a 
specially designed version, is difficult to estimate. The 
number involved is unlikely to be large. Brain damage with 
its associated neurological defects would be the major 
source of cases with sputum retention. Our hospital covers 
a population of approximately 1.2 million for this category 
of patients. No minitracheotomy, and no tracheostomy 
for sputum retention alone, has been carried out here in a 
child during the past 2 years. 


Cork Regional Hospital, S.M. HART 
Wilton, P.W. ALLEN 
Cork 


Blind nasal intubation and (or) fibreoptic guided intubation? 


In their description of a method of teaching guided 
fibreoptic nasotracheal intubation Coe, King and Towey 
(Anaesthesia 1988; 43: 410-3) omit to mention informed 
consent, selection, sterilisation of the bronchoscope,! and 
the duration of anaesthesia before the fibrescope is 
introduced. They argue that fibreoptic nasal intubation 
(FNI) has a higher success rate, and can be expected to be 
less traumatic, than blind nasal intubation (BNT) and that 
‘red-out’ is related to reduction in the supraglottic space 
from lessened tongue tonus. 

FNI and BNI are both valuable means of intubation. It 
is surely counterproductive to claim superiority for one 
over the other on the basis of quoted series which report 
small numbers and different intubations, intubators and 
anaesthetic methods. Should they not be seen as 
supplementing or complementing, rather than competing 
with or replacing, each other? The interests of patient safety 
would be best served by all anaesthetists becoming skilled 
in both. Blind nasal intubation has been used successfully in 
all except one of the cases of ankylosis or gross trismus 
who have presented to a maxillofacial unit over a 12-year 
period.? The exception was an adult male, with no jaw 
opening, for left coronoidectomy in whom it proved 
impossible to pass even 5.0 mm ID tubes through the nose 
and became necessary to intubate orally, through a gap 
formed by the absence of several upper incisor teeth, 
blindly. Blind nasal intubation was also always successful 
in 1000 consecutive unselected patients, under apnoeic 


general anaesthesia. There were 42 patients with ankylosis 
or gross trismus, and 12 with wired jaws. The age range 
was 3 months to 79 years and the body weight was 
between 6.5 kg and 108.9 kg. On 41 occasions (range 1-9 
in each 100 cases) an ordinary malleable metal stylet was 
used to achieve an appropriate curve of the tracheal tube. 
A 7-year-old haemophiliac was orally intubated, to avoid epi- 
staxis risk, and two adults who required awake local 
anaesthesia BNI (one with a severe Ludwig’s angina and one 
with a C6—7 subluxation cervical spine injury) were excluded. 

Ovassapian et al.* excluded 10 failures to pass the tube 
or fibrescope through narrow nasal passages from the 
calculation of their 98.8% FNI success rate. The tracheal 
tube still has to be introduced, through the nose and larynx 
with FNI, before or after the insertion of the fibrescope 
and vision plays little part in this. In BNI the eyes observe 
the anterior neck, and the very sensitively innervated pulps 
of the thumb and index finger manipulate the tube to 
locate the glottic hole. The force is comparable to 
threading the eye of a needle or testing skin sensation with 
a Frey’s hair. Coe, King and Towey report a 22% 
incidence of epistaxis despite using the more patent nostril 
and applying 5% cocaine to the nasal mucosa. My 
incidence of 14% epistaxis over 900 BNI cases (range 8-21 
in each 100 cases) was when trainees inserted the tubes; there 
was no nasal vasoconstrictor and patency was not assessed. 

Intubation trauma, expecially epistaxis, seems to depend 
on the intubator and the patient. 


The epzlottis can remain in contact with the posterior 
pharyngeel wall, in spite of optimal head and neck 
position, and thereby interfere with the passage of a tube 
or a fitrescope. Positioning can, therefore, be as 
significant-in FNI as in BNI. The tube can be rotated 180 
degrees im BNI to run the distal end down the posterior 
pharyngeel wall to pass the epiglottis and then 180° 
reversed or 360° completed, to enter the glottis. In FNI red 
is seen despite manoeuvring the fibrescope in all directions, 
though the instrument can be seen distorting (and possibly 
transillum-nating) the anterior neck. 

Ovassapian ef al.>4 comment on difficulties produced 
by the decreased space between the edge of the epiglottis 
and the posterior pharyngeal wall. Some FNI exponents 
pull the tongue anteriorly* but equally the tube can be 
introducec first to hold the tongue and epiglottis forward 
and the fiorescope inserted through the tube to visualise 
the glottis. It is worth trying positions other than the 
classical cne of ‘sniffing the morning air’, flexion or 
extension of the neck together with extension of the head, 
to reveal the epiglottis after which the glottis can usually 
be located. As Coe, King and Towey used an oro- 
pharyngea. airway and firm chin elevation it seems less 
likely that the ‘red-outs’ they experienced derived solely 
from reduction of tongue tonus. 

BNI and FNI each have advantages and disadvantages. 
In a particular situation one may possibly be easier, 
quicker or preferable. BNI is immediately and universally 
available. Training and experience in the signs used in BNI 
can assist in the prevention of oesophageal intubation. It 
can also be versatile; I have used BNI on a prone 
positioned patient, several in the lateral position and 
several with cricoid pressure applied. Instruction certainly 
needs to b2 given to trainees on the care and handling of 
the fibrescope but they should themselves be capable of 
gaining plentiful experience in a wide range of patients by 
means of its insertion and use to visualise the glottis. Is so 
much more gained by introduction of the tubes also unless 
it is actua ly necessary as in a difficult intubation? The 
clinical macerial described by Coe, King and Towey is ideal 
and valuable for the teaching and practice of BNI and, 
when view2d in the context of every learner becoming a 
teacher, could and should be used as such. 
University ef Natal, R. WILLIAMSON 
Box 17039, 

Congella 4C13, 
South Africa 
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A reply 


Thank you for the opportunity to reply to Dr Williamson. 
The patients selected were 50 consecutive patients within 
the age and ASA gradings stated in the article, which 
accounts for the normal and difficult patients encountered. 
We regard the disinfection of fibrescopes to be mandatory 
and have always cleaned and disinfected them before use 
and between patients. The scope remains immersed in a 
disinfection tray until the last possible moment when it is 
rinsed in sterile water and prepared with a sterile tracheal 
tube by the endoscopist. We found the advice on duration 
of scope immersion to vary from hospital to hospital, and 
welcome the recent article which discusses the problems of 
fibrescope sterilisation.’ 

We agree that both blind nasal and fibreoptic intubation 
are valuable and we practise both techniques. Dr 
Williamson is obviously an expert at blind nasal intubation 
as his series of patients demonstrates. We however find it 
difficult on normal patients to achieve the success rate of 
85.6-97.1% that has been suggested for using BNI during 
difficult intubations.2-* We did however achieve a higher 
success rate (100%) on the group of 50 consecutive 
patients using FNI. 

Difficulty with the passage of tracheal tubes through the 
nose is a problem with both methods but the fibreoptic 
technique has the advantage that it is possible to find a 
pathway through the nose under direct vision. Beyond this 
stage, intubation of the glottis under direct vision should be 
less traumatic in most people’s hands than a blind 
technique. The techniques have features in common; we 
teach both, but consider that the fibreoptic one takes blind 
intubation a stage further, it allows direct vision to be used 
instead of less reliable sensations of touch and hearing. 


Perth Royal Infirmary, P. COE 
Guy's Hospital, R.M. Towey 
London T.A. KING 
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Excel 410 anaesthetic machine 


The evaluation of this machine by Drs Emmett, Clutton- 
Brock, and Professor Hutton (Anaesthesia 1988; 43: 581-3) 
was interesting. May I emphasise a further point of 
possible confusion with this machine not mentioned in 
their paper? 


The authors state the gas valves to be in the normal 
place. That is so, but they are not in the normal order. As 
can be seen in Figure 2 of their article the nitrous oxide 
control valve has been moved from its traditional. position 
on the far right of the Rotameter block to immedidtely, 
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adjacent to the oxygen control valve, that is second in from 
the left. More than one anaesthetist (myself included) com- 
menced an oxygen and carbon dioxide anaesthetic using 
the traditional far right and far left control knobs during 
the assessment of a three-gas Excel 410 loaned to us. 

This unfortunate repositioning of the controls reinforces 
the point made in the paper that special familiarisation pro- 
grammes must be undertaken on the introduction of this 
machine, or when new anaesthetists are introduced to it. 


Another manufacturer (M.&I.E.) has overcome the 
engineering problem associated with the antihypoxia link 
and has the flowmeters in the traditional positions, in their 
new machines. 

Queen Alexandria Hospital, J.R.A. MOON 
Portsmouth, 
Hants PO8 3LY 


Elbow support in a dental unit for the disabled 


Use of a dental chair in our unit for the treatment of 
physically or mentally handicapped patients presents 
problems, one of which is inadequate arm support when 
horizontal. Conventional operating theatre rests do not fit 
a curved surface. We have found that a length of ticking 
can be placed without difficulty when the chair is upright 
and then attached in position around the elbows when 
level (Fig. 1), giving support and complete protection to 
the ulnar nerves. Velcro straps also hold the breathing 
system tubes and monitoring lines. Alternative sizes suit all 
patients. 





Friends’ Dental Unit, M.R. Nott 
Royal West Sussex Hospital, 
Chichester PO19 4SE 
Fig. 1. Elbow support in use. 
‘Cockpit’ drill 


The hazard reported by R. J. Lenoir and W. R. Easy 
(Anaesthesia 1988; 43: 892-3) was interesting. A colleague 
and myself recently reported on the possibility of this 
problem occurring and included an assessment of the 
substantial leaks involved.! The leaks were found to exist 
for air, cyclopropane and carbon dioxide systems in a 
sample of anaesthetic machines from several manufac- 
turers. The degree of leak was found to vary with the 
amount of backpressure on the system and so is largest 
where minute volume divider ventilators are in use. This 
subsequent report demonstrates the reality of this problem 
and raises several points that are worthy of comment. 

The importance of monitoring the Fo, in the 
anaesthetic system is again demonstrated. The value of this 
method of monitoring is not disputed and it is included in 
the recently published guidelines on patient monitoring.” 
The ability of standard cockpit drills to pick up serious 
faults, particularly leaks, in anaesthetic equipment has 
repeatedly been thrown into doubt.*:+ Unfortunately this 
has encouraged some anaesthetists to perform perfunctory 
tests or even to abandon the drill. Despite this, it is well 
established that it is our responsibility to check all 
anaesthetic equipment before starting a list. Simple 
modifications overcome the deficiencies in the present 
cockpit drill and I believe would have picked up the faults 
quoted. The cockpit drill should include an initial 
inspection to ensure that all yolks have either a cylinder or 
a yolk plug fitted. After the single hose test® which 
requires that all Rotameters should be switched on 
(including for gases not connected), the operator must 


ensure that they are all turned to the off position. The 
inadequacy of assessing leaks by occlusion of the common 
gas outlet and watching for ‘bobbin bounce’ has again 
been shown by this report. A final refinement to the drill 
should be the inclusion of the technique described by 
Page’ to assess gas leakage from the machine. The 
machine common gas outlet is connected to a pressure 
gauge (such as blood pressure or a tourniquet gauge 
adapted with 22-mm female connector), the oxygen 
Rotameter is slowly opened and adjusted to maintain a 
pressure of 16 kPa (120 mmHg) in the backbar. The 
oxygen flow is an indication of the leakage and more than 
200-300 ml/minute is considered unacceptable. This tech- 
nique utilises equipment readily available in every theatre 
complex and adds little time to the performance of a 
cockpit drill. 

Sunderland District General Hospital, I.J.B. JACKSON 
Sunderland SR4 7TP 
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Severe coagulopathy in a Jehovah’s Witness 


5. LUNN JN. The law and the practice of anaesthesia. Anaesthesia 
1986; 41: 1085-6. 
We read with interest the case report of severe 


coagulcpathy in a Jehovah’s Witness (Anaesthesia 1988: 
43: 391-3). We are, however, not entirely satisfied that the 
hydroxvethyl starch used to maintain blood volume was 
the cause of the acquired haemostatic deficiency. 

The authors mention the maintenance of ‘planned 
profound hypotension’ as part of the anaesthetic technique 
during the surgical procedure, but do not give details of 
the method by which this was achieved, or the degree of 
hypotension produced. These details may be relevant. It 
has been shown! that hypotension and blood volume 
dilution can lead to development of a coagulopathy the 
severity of which depends on the degree and duration of 
hypotension. The combination of blood loss, haemodilu- 
tion aad pharmacologically induced hypotension may have 
produced a reduction in organ perfusion with haem- 


Sick sinus syndrome manifest 


It was interesting to read the case report of Drs 
Unde-wood and Glynn (Anaesthesia 1988; 43: 307-9). 

Reeently, we witnessed a similar episode after a spinal 
anaesthetic. The case involved an 83-year-old deaf and 
dumt woman who had a subendocardial anterolateral 
myoairdial infarct in 1985 with no subsequent history of 
angira. She was not on any regular medication. She was 
unde-going a vaginal hysterectomy and anterior vaginal 
repair for treatment of prolapse. 

The pre-operative 12-lead ECG showed sinus rhythm 
with occasional atrial ectopic beats. She was preloaded 
with 500 ml polygeline. A spinal was performed using a 25- 
gauge needle with the patient in the sitting position. Two 
milli itres of 0.5% heavy bupivacaine were injected. She 


was given 2.5 mg midazolam intravenously during the 


= 


atological consequences similar to those anticipated in 
haemorrhagic shock. Hydroxyethyl starch, with its recog- 
nised ability to cause haemostatic defects, may have 
contributed to the coagulopathy, but it cannot be 
concluded that it was the sole cause. 

Mr Edgar is fortunate to have such thorough colleagues. 


B.L. TAYLOR 
D. COATES 


Bristol Royal Infirmary, 
Bristol BS2 SEF 
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after spinal anaesthesia 


operation. She was noted to be in sinus rhythm at a rate of 
35 beats/minute, associated with a systolic blood pressure 
of 90 mmHg, in the recovery room. The patient was 
asymptomatic. The bradycardia responded to 0.3 mg 
intravenous glycopyrronium. 

Several days later, the patient complained of atypical 
right-sided chest pain which was of short duration and 
settled spontaneously. An ECG performed at the time 
showed a sinus arrhythmia with occasional atrial ecto- 
pics. 

This may be another example of sick sinus syndrome 
brought to light by a spinal anaesthetic. 


C.S. CORR 
D.A. THOMAS 


Colchester General Hospital, 
Colchester CO4 5JL 


Broken laryngoscope 


We would like to report another possible cause for a 
diffeult intubation. The laryngoscope broke during 
laryngoscopy on a 59-year-old male for coronary artery 
bypass. The laryngoscope had been checked beforehand 





Fig. 1. 


and had functioned normally. Extreme care and minimal 
force was being employed during the procedure because 
the patient had loose and missing teeth. The blade and the 
insert into the handle separated when the mandible was 
lifted with the laryngoscope. The break was along the line 
of solder between the blade and the key insert into the 
yoke of the laryngoscope handle. The problem was further 
compounded because the broken piece could not be 
removed from the handle and a second blade could not be 
inserted. Using a second laryngoscope, intubation was 
successfully achieved without harm to the patient. 

Failure of the light bulb on a laryngoscope is not 
uncommon, but it 1s easily remedied either with a new 
bulb, blade or handle. We can find no reports of this type 
of failure. We would recommend that, in the future, not 
only the electrical integrity of the laryngoscope be checked 
but also that the blade and handle be stress tested as well. 


PO Box 26901, 

Oklahoma Memorial Hospital, 
Oklahoma City, 

Oklahoma 73190 


M.B. SMITH 
P. CAMP 
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Bone cement 


Insertion of bone cement into the femoral shaft during 
total hip replacement often produces hypotension and 
hypoxaemia. Other reported adverse reactions include 


= cardiac arrhythmias, myocardial infarction, cardiac arrest, 


pulmonary embolism and cerebrovascular accident. Bron- 
chospasm should be added to this list after the occurrence 
of this complication in an obese 79-year-old-woman with a 
long history of asthma, who had a replacement arthroplasty 
of her right hip as an elective procedure. Her asthma was 
treated for 4 days before surgery with nebulised salbutamol 
and oral prednisolone 10 mg, four times a day, which 
caused improvement in her condition. She was premedic- 
ated with temazepam 20 mg orally and anaesthesia was 
induced with propofol 150 mg and fentanyl 350 ug. 
Vecuronium 8 mg was given and her trachea intubated 
with a short tracheal tube and her lungs ventilated with 
66% nitrous oxide, 33% oxygen and 1% enflurane. 
Surgery progressed well, the acetabular component was 


‘cemented in place without incident until insertion of the 


femoral shaft cement. The peak inflation pressure increased 
from 2.4 to 4.5 kPa within seconds and marked bilateral 
wheeze was evident on auscultation of her chest. She 
remained well perfused with no change in pulse rate or 
blood pressure; there was no oedema. The bronchospasm 
responded to intravenous aminophylline 250 mg given over 
5 minutes followed by an infusion of 40 mg/hour. Her 
subsequent recovery was uneventful. 

The bone cement used was Palacos R with Gentamicin 
(Kirby—Warrick) which is supplied as a powder and liquid 
which, when mixed, form a paste which is injected between 


bone and prosthesis and hardens m situ. The powder 
contains mainly acrylic polymer with zirconium dioxide to 
confer radio-opacity, traces of benzoyl peroxide which 
initiates hardening, chlorophyll for colour and 500 mg of 
gentamicin to discourage infection. The liquid component 
is mainly methyl methacrylate monomer stabilised with 
hydroquinone and mixed with the solvent dimethylpar- 
atoluidine. The benzoyl peroxide dissolves in the solvent 
upon mixing the powder and liquid and reacts with the 
monomer, probably generating extremely reactive epoxides 
and free radicals and initiating the extremely exothermic 
polymerisation reaction. The cement heats up to around 
90°C so the reaction proceeds rapidly and is almost 
complete in 15 minutes. The introduction of cement into 
the shaft under pressure causes micro-embolisation of air 
and fat, and the blood which drains the femoral shaft is 
heated sufficiently to denature its proteins and release 
intracellular components into the circulation. Free methyl 
methacrylate monomer, which is corrosive to skin, plastic 
and rubber is released in sufficient quantities for its 
distinctive odour to be obvious in the expired gases of the 
patient. Perhaps the rational approach to cemented 
arthroplasty in view of all this is to expect complications, 
be humbly grateful should they fail to occur (as is usually 
the case) and to follow the development of noncemented 
prostheses with interest. 
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Anaesthezia for thorocic surgery 
J.L. BENUMOF. Pp. xii + 521. W.B. Saunders, 1987. £50.00. 


Recent y2ars have seen the publication of a number of 
importan: texts on thoracic anaesthesia, from both sides of 
the Atlantic. This upsurge in interest is perhaps not before 
time, and surely represents the emergence of thoracic 
anaesthesa from the shadow of cardiac anaesthesia, which 
has understandably been the dominant area of cardio- 
thoracic anaesthesia for the last 20 years. This latest 
textbook .s a single author text, written by one of the most 
prominen: anaesthetists involved in this specialty in North 
America. 

The book is nearly 500 pages long, and is divided into 
five sections. These are logical in sequence; thus ‘basic 
considera“ions’ is followed by ‘pre-operative considera- 
tions’, ‘imtra-operative considerations for all thoracic 
surgery’, * ntra-operative considerations for special thoracic 
surgery’ and ‘postoperative considerations’. These five 
sections a~e further subdivided into a total of 20 chapters, 
each of which is prefaced by a list of contents. One feature 
of the bock is the many, large, clear diagrams throughout 
the text, some of which have been redrawn to ensure 
continuity of style. Each chapter is fully referenced with 
recent publications (up to mid-1986); although American 
work navurally predominates, British work is also 
extensively cited. It is also good to see due recognition 
given to tie work of Magill and other pioneering British 
anaesthetists in the history section. There is a com- 
prehensive index which is some 50 pages long. 

Overall, this is a first class book and by far the most 
comprehersive current textbook on thoracic anaesthesia. 
One coulé recommend it to trainee anaesthetists for the 
first section alone, which is excellent. Subsequent sections 
are also good, although the obvious differences between 
UK and American practice at times stand out. Specimen 
anaesthetic techniques are given even for the most recent 
developments (e.g. Nd YAG laser) and although perhaps 
not this reviewer’s choice they are always logical and well 
argued. 

Without. doubt this is a book for every anaesthetic 
departmen: library, and for every specialist in thoracic 
anaesthesic. Trainees and others who have an interest in 
thoracic araesthesia may also wish to purchase their own 
copy, and I believe they will not be disappointed. 


R.O. FENECK 
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Anaesthesia for thoracic procedures 


Edited by B.E. MARSHALL, D.E. LONGNECKER AND H. 
B. FAIRLEY. Pp. 632. Blackwell Scientific, 1988. £72.20. 


It gave me considerable pleasure to be asked to review this 
book but this was tempered by the fact that it has 632 
pages. The book covers everything from the sternum to the 
vertebral column and from the larynx to the diaphragm. 
The chapters are set out well, have summaries at the end 
and are weil referenced. 

The first 12 chapters contain some anatomical considera- 
tions and a great deal of well presented medicine and 
physiology. The chapters dealing with pulmonary ventila- 
tion, blood flow and oxygenation are particularly good. 
The section on pharmacology, though well written, 
appears to be a short version of a standard pharmacological 
textbook. The chapter on lung evaluation is disappointing 
for anaesthetists since it does not appear to discuss the 
relevance of blood gases. One of the more interesting 
chapters was that dealing with Psychologic Preparation 
written by a doctor who has a professorship in both 
Anesthesiology and Psychiatry (one wonders which came 
first!). This chapter should be compulsory reading for all 
anaesthetists and surgeons. The middle section of this 
book, dealing with assessments of coincident medical 
conditions, surgical approaches and the development of an 
anaesthetic plan, seem to be somewhat unwarranted: there 
is much medicine, but chapters seven and eight would 
perhaps be more suited to a medical than to an anaesthetic 
text. 

The chapters on the practical management of what is 
traditional thoracic anaesthesia are excellent though 
somewhat long, as a result partly of some duplication of 
physiology. The book (cardiac anaesthesia is omitted), 
discusses heart-lung transplantation. This is a concise 
chapter, makes interesting reading, and contains an 
excellent section on management including im- 
munotherapy. The book ends with three chapters on 
postoperative management and complications, including 
acute respiratory failure of the thoracic patient. The 
treatment of post thoracotomy pain was insufficient and 
these chapters could have been condensed. 

What do I think of this book having read all 22 
chapters? It is too long and contains a few chapters which 
could easily be omitted. The strengths of the book, 
however, are the chapters on physiology and practical 
management of thoracic procedures. The editors in their 
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preface ask the reader, having read the book, to think, test 
and adapt their practice; they have certainly achieved their 
aim with most but not with all chapters. In conclusion, this 
book is probably not for personal purchase but it 
should be used for reference and found in all major 
libraries. 


R.S. VAUGHAN 


-Guide to immediate anaesthetic reactions 
Edited by J. WATKINS AND C.J. Levy. Pp. viii + 128. 
Butterworths, 1988. £9.95, 


This short book (‘designed to fit the pocket rather than the 
bookshelf’) is a practical guide to anaesthetists, surgeons, 
allergists and other interested clinicians, to assist them with 
the understanding, diagnosis, and management of life- 
threatening, immediate anaesthetic reactions. It contains 
contributions by the two editors, particularly the first one, 
and by five other authors. The major part deals with the 
so-called anaphylactoid reactions, with some coverage of 
reactions related to defects in enzyme functions. The book 
begins with some of the basic immunological principles 
which pave the way to the discussion of the immunological 
mechanisms that underly some of the reactions. Proposed 
mechanisms for anaphylactic-like, apparently nonim- 
munologically mediated reactions are discussed in different 
places. A separate chapter is devoted to reactions related 
to enzyme abnormalities and metabolic defects, including 
malignant hyperpyrexia, abnormalities in plasma cholin- 
esterase and suxamethonium apnoea. The book also 
includes a survey of adverse anaesthetic reactions and their 
practical management, including various laboratory in- 
vestigations, treatment of anaphylactoid reactions and 
other aspects of the management of immediate reactions. 
The six chapters are complemented by five appendices 
which include further details: case presentations (eight 
examples), comprehensive treatment of anaphylactoid 
reactions, in vivo and in vitro tests, prophylactic procedures 
and reporting (to the Committee on Safety of Medicines 
and specialised information and laboratory centres) and 
registration such as the Medic-Alert emblem system. The 
book contains some useful illustrations. 

The importance of adverse reactions to the multitude of 
drugs used in anaesthetic practice has attracted consider- 
able attention in recent years since some of them are 
potentially fatal. Advances have been made in unravelling 
certain reactions in terms both of their mechanisms and 
their investigation, and the book offers some help to the 
anaesthetist to grasp these developments. However, to 
achieve this objective (naturally at the expense of space 
and departure from simplicity) certain points should 
receive attention. Firstly, definitions should be precise, 
clear and consistent, e.g. anaphylactoid, histaminoid, 
pseudo-allergic, idiosyncratic; otherwise confusion will 
result. Second, mechanisms (chapters two and three and 
appendix C), are important: certain parts are oversimplified 
and further detail is necessary for clearer understanding, 
particularly host factors, paradoxical role of immunosup- 
pression in predisposing to allergy, nature of the drug both 
structurally and pharmacologically and requirements for 
the release of histamine and other mediators, drug-specific 
IgE antibodies and their significance (mentioned in passing 
in relation to neuromuscular blockers, and generally 
assumed to be of little importance), role of immune 
complexes, the so-called aggregate anaphylaxis and par- 
ticularly the effects of anaphylatoxins, explanation of the 
term ‘chemotoxic’, why patients with ‘atopy’ and high IgE 
are at a greater risk even of reactions that are apparently 
nonimmunologically mediated, and how can those with the 


other extreme (low. IgE) also be at risk (explanation on 
page 64 1s vague). Thirdly, tests: skin tests and their value 
in reactions to different groups of drugs and individual 
members of the same group or subgroup, for example 
testing with suxamethonium, tubocurarine or atracurium. 
One noticeable omission is that of the i vitro release of 
histamine from blood leucocytes, which is a reliable 
correlate of immediate reactions, whether truly an- 
aphylactic (IgE-mediated) or apparently not (when such 
antibodies cannot be detected and history of prior 
exposure is lacking). The test cannot be simply equated 
with the basophil degranulation test since what matters is 
the release of mediators such as histamine rather than the 
morphological changes which may accompany the release 
process. Fourthly, the examples given (eight cases, 
appendix A) are interesting and should have been followed 
by comments on diagnostic clues. Finally, there are too 
few references; more are needed if some of the 
controversial issues are to be followed. 

Despite the above points, the anaesthetist will find this 
book (which is easy to read) of value in understanding and 
managing these reactions. 


E.S.K.. ASSEM 


Disorders of ventilation 


J. SHNEERSON. Pp ix + 389. Blackwell Scientific, 1988. 
£55.00. 


This book describes and examines the causes of ventilatory 
failure and in doing so fills a definite gap in both the 
anaesthetic and intensive care literature. It is written in an 
authoritative manner by a respiratory physician who is 
involved in the management of a chronic respiratory unit 
and obviously has extensive experience in this field. This 
results in a refreshingly different approach to a subject 
which is usually either overlooked or discussed in a 
perfunctory fashion. 

The title Disorders of ventilation describes well the 
orientation of the book, which is towards failure of the 
‘respiratory’ pump and does not encroach, at all, on lung 
pathophysiology. 

The scientific basis of the subject, that is the control of 
ventilation and the structural components of the respiratory 
‘pump’ are discussed in a concise and clear manner, as are 
general topics such as the range and mechanisms of 
abnormal breathing patterns, sleep apnoeas and relevant 
aspects of history and examination. 

However, it is the section relating to individual disorders 
of ventilation which is outstanding as a mine of useful and 
interesting information for anaesthetist and intensivist 
alike. This covers many of the disorders which directly 
affect ventilation. It is done in a structured fashion 
working from central control through to peripheral 
components. A large number of varied topics such as 
Parkinson’s disease, central alveolar hypoventilation, 
spinal cord injury and diseases of respiratory muscles are 
covered in detail. The chapter concerned with ventilatory 
problems due to chest wall and spinal abnormalities, which 
is generally a neglected area, is dealt with in a particularly 
thorough manner and is excellent reading. 

The final section is in effect a thorough dissertation of 
the various forms of negative and positive pressure devices 
which can be ysed for disorders of ventilation and covers 
all their potential benefits and problems. Included is a list 
of available devices, where they can be acquired and the 
cost. Newer innovations such as nasal CPAP are also 
discussed and the whole topic of electrophrenic respiration 
is evaluated in detail. The central theme of this section of 


the book is the management of chronic respiratory failure 
requiring ventilation and the options available. 
There are only a few chronic ventilatory units in this 


country and as a consequence only a small number of 


trainees in either anaesthesia or intensive care have the 
benefit of experience in this field. However all intensivists 
and most anaesthetists will deal with patients who may 
require this type of management approach and this book 
provides a useful and instructive reference text. 

Aimed at specialists and costing £55.00 it is good value 
for money as a specialist text. The book is well written and 
easy to read. The references are comprehensive. There is 
generous use of flow diagrams, the majority of which are 
extremely clear and therefore simple to follow. It is 
probably not a first line book for anaesthetic trainees, but 
it is certainly a reference book which, ideally, should be 
available to them. As previously mentioned it is a 
somewhat neglected area both in the ITU literature and in 
ITU traiming and consequently this book would be a useful 
asset to any ITU. 


N. SONI 


Intravenous anaesthesia 


J.W. DUNDEE AND F.M. Wyant. Pp. ix + 358. Churchill 
Livingstone, 1988. £50. 


In their preface, the authors state that it is 11 years since 
the publication of the first edition of this book although 
since the first was published in 1974, I would think it more 


like 14! Nevertheless, much has happened in the field of 


intravenous anaesthesia over the past decade which has 
had considerable influence on the second edition of this 
excellent textbook. In a review of the first edition the 
author states that Althesin has been given a restrained 
welcome which is appropriate to a new drug which will 
soon be gaining significant acceptance! It is strange to 
think that this drug has now been withdrawn along with a 
number of others. To their credit, the authors have not 
dwelt upon drugs no longer available, apart from sensibly 
putting them in a chapter at the end of the book, entitled 
‘Drugs of Historical Interest’. 

Unlike many second editions, the book has in fact been 
extensively re-written, which is appropriate to a subject 
that has advanced so far so recently. A significant chapter 
towards the beginning of the book on the pharmacokinetics 
of intravenous anaesthetics is an extremely welcome and 
well written addition in an area which is becoming 
increasingly important, particularly with infusion an- 
aesthesia. 


Approximately one-third of the detailed discussion of 


individual agents available is devoted to barbiturates, as 
was indeed so in the first edition. This is again appropriate 
since these drugs at present still form the backbone of our 
intravenous induction agents. Each chapter is com- 
prehensively indexed and referenced and, in addition to the 
pharmacodynamics and pharmacokinetics of barbiturates, 
there is a specific chapter devoted to their mode of action 
on the central nervous system, which makes interesting 
reading, particularly for examination candidates. 

It is from here on in the book that the most noticeable 
differences occur. Chapters on the ‘Eugenol derivatives’, 
such as propanidid and the steroids are now omitted to be 
replaced by individual chapters on ‘Ketamine’, ‘Etomidate’ 
and ‘Propofol’. In the case of this latter drug I feel that the 
publication of the book at this time is unfortunately 
slightly ilktimed. In the last 18 months, propofol has 
become a significant part of almost every anaesthetists 
induction regimen, certainly in the United Kingdom and 
yet, because of the inevitable production delays with a 
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book of this kind, the inclusion of propofol is only 
considered as that of a very new drug. This is also true of a 
number of areas of the book, where the most recent 
reference to anything that I could find was 1986, more 
than 2 years prior to its publication. In a rapidly advancing 
science of something such as intravenous anaesthesia, it is 
a pity that such delays occur. 

Other significant and important additions to the book 
include excellent chapters on ‘Opioids in intravenous 
anaesthesia’, ‘Hypersensitivity to intravenous anaesthetics’ 
and ‘The prevention and treatment of brain ischaemia’. 
The inclusion of such chapters has made this an 
exceedingly comprehensive textbook of intravenous an- 
aesthetics but it was slightly disappointing to see that a 
chapter entitled ‘Infusion anaesthesia’ only dealt really 
with the intravenous induction agents and analgesia. If one 
is to talk truly about intravenous infusion anaesthesia. 
then surely some mention should be made of the newer 
short acting neuromuscular blocking agents such as 
atracurium and vecuronium and their use in this technique, 
since muscle relaxation forms a very definite part of the 
triad of anaesthesia, which must be provided in any 
comprehensive anaesthetic technique. 

Both authors have had considerable experience in many 
aspects of the research and development of intravenous 
anaesthetics; both barbiturates and some of the newer 
agents. They have produced, with the aid of three co- 
authors, all of whom have worked closely with them, a 
comprehensive book which not only contains a vast 
amount of information but also complete lists of all the 
appropriate references. While I think that such a book is 
considerably more detailed than is necessary for trainee 
anaesthetists at the time of their examinations, I believe it 
is essential for any anaesthetic library and, indeed, for any 
more senior anaesthetist intending to use intravenous 
anaesthetic agents in their wider context. Although £50 
may seem. at first glance, a significant expense for such a 
book, the quality of the paper and printing, quite apart 
from the value of the text, do more than justify this 
price. 


P.J. SIMPSON 


A bibliography of references to anaesthesia in Australian 
medical journals 1846-1962 


G.C. WILSON. Faculty of Anaesthetists, Royal Australasian 
College of Surgeons in Melbourne, Victoria, Australia. 
60$A plus postage. 


Regular readers of Anaesthesia are unlikely to wish to 
read this comprehensive bibliographic index. There are 409 
pages of references in various appropriate sections and 
listed in date order. The publication, supported by the 
Faculty of Anaesthetists of the Royal Australasian College 
of Surgeons, represents a standard of scholarship which 
few even attempt, fewer equal, and none excel. The book 
itself will rest in the library of the Association of 
Anaesthetists of Great Britain and Ireland for consulta- 
tion. 


The Editor 


Books received 


We thank the publishers for the following books, some of 
which may be reviewed in future issues of the journal. 


Annual review of pulmonary and critical care medicine 
Edited by R.A. MatTHAy, M.A. MATHAY AND H.P. 
WIEDEMANN. Pp. v + 201. Blackwell Scientific, 1988. £39.50. 
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This section of Anaesthetic literature contains references taken from Current Contents—Life Sciences for October 1988. The 
Journals which may be consulted when Anaesthetic literature is compiled are those listed in Current Contents—Life Sciences, 
published by the Institute of Scientific Information, Philadelphia, Pennsylvania, USA. 


Abdominal surgery 


Secretion cf plasminogen activators by human colorectal and 
gastric tamor explants. Harvey SR, Lawrence DD et al. 
Clinical and Experimental Metastasis 1988; 6: 431. 

Local control of mesenteric blood flow by the renin-angiotensin 
system. SUVANNAPURA A, LEVENS NR. American Journal of 
Physiology 1988; 285: (No. 3 Part 1): G267. 


Pharmacology 


Adrenergic drugs and their antagonists 


CNS effects of beta blockade: a comparative study. ADLER L, 
New York VAMC Sruby Group. Psychopharmacology 
Bulletin P988; 24: 232. 

Pharmacodynamics of salbutamole in humans. CHAZAN R, 
Droszcz W, MARUCHIN JE. International Journal of Clinical 
Pharmacology Therapy and Toxicology 1988; 26: 385. 

The effect cf prazosin on skin microcirculation as assessed by laser 
Doppler flowmetry. KHAN F, STRUTHERS AD, SPENCE VA. 
British Jeurnal of Clinical Pharmacology 1988; 26: 267. 

Ocular and cardiac beta-antagonism by timolol prodrugs, timolol 
and levoounolol. Porrer DE, SHumMATE DJ et al. Current Eye 
Research 1988; 7: 755. 


Anaesthetic agents 


Survival time during hypoxia: effects of nitrous oxide, thiopental, 
and hyp thermia. ARTRU AA. Anesthesia and Analgesia 1988; 
67: 913. 

Independent change of plasma and tissue renin in response to 
anesthetics. BARRETT JD, EGGENA P, K:RALL JF. Hypertension 
1988; 10 757. 

Evidence for the involvement of the benzodiazepine receptor 
complex in hepatic encephalopathy: implications for treatment 
with berzodiazepine receptor antagonists. BASILE AS, GAMMAL 
SH. Clinical Neuropharmacology 1988; 11: 401. 

The use cf triazolam in phase-advanced sleep. Bonner MH, 
DEXTER JR et al. Neuropsychopharmacology 1988; 1: 225, 

Pentobarb-tal anesthesia modifies pulmonary vasoregulation after 
hypoper-usion. CHEN BB, NYHAN DP et al. American Journal of 
Physiology 1988; 255 (No. 3 Part 2): H569. 

Comparatme signle-dose kinetics and dynamics of lorazepam, 
alprazolam, prazepam, and placebo. GREENBLATT DJ, HaRMATZ 
JS et al. Clinical Pharmacology and Therapeutics 1988; 44: 326. 

Influence cf the inhalation anesthetics isoflurane and enflurane on 
the normal and ischemic myocardium. HovVVHHN J, PETER K et 
al. In: BAETHMANN A, MESSMER K, eds. Surgical research: recent 
concepts and results. Berlin: Springer-Verlag, 1987: 18. 

Systemic absorption of topically applied ocular atropine. LABDES 
K, Kana T et al. Clinical Pharmacology and Therapeutics 1988; 
44: 310. 

Anaesthetm properties of pregnanolone in mice in an emulsion 
preparation for intravenous administration: a comparison with 
thiopentone. Larsson-Bacxstrom C, Lusrig LL et al. 
Pharmacology and Toxicology 1988; 63: 143. 


Anticholinergic drugs and anaesthesia. MIRAKHUR RK. Canadian 
Journal of Anaesthesia 1988; 35: 443. 

High pressure and anesthesia: pressure stimulates or inhibits 
bacterial bioluminescence depending upon temperature. NOSAKA 
S, KAmMAYa H, Usepa I. Anesthesia and Analgesia 1988; 67: 988. 

Rapid induction of lorazepam dependence and reversal with 
flumazenil. Nurr DJ, CosreLLo MJ. Life Sciences 1988; 43: 
1045. 

Solubility and related physicochemical properties of narcotic 
analgesics. Roy SD, FLYNN GL. Pharmaceutical Research 1988; 
S: 580. 

Pharmacokinetics and pharmacodynamics of propofol infusions 
during general anaesthesia. SHAFER A, Doze VA et al. 
Anesthesiology 1988; 69: 348. 

Direct determination of the blood concentration of halogenated 
anesthetic agents by gas chromatography. YAMADA T, Hirai Y 
et al, Acta Medica Okayama 1988; 42: 183. 

The immunologic profile of anesthetics. Ziv Y, SHoHaT B et al. 
Anesthesia and Analgesia 1988; 67: 849. 


Analgesic agents 


The effect of naloxone on blood pressure, heart rate, plasma 
catecholamines, renin activity and aldosterone following 
exercise in healthy males. BRAMNERT M. Regulatory Peptides 
1988; 22: 295. 

Diurnal variation in fentanyl-induced hormone responses and side 
effects. FRECSKA E, ARATO M et al. Neuropsychopharmacology 
1988; 1: 235. 

Improved buccal delivery of opioid analgesics and antagonists 
with bitterless prodrugs. Hussan MA, AuNGsT BJ et al. 
Pharmaceutical Research 1988; 5: 615. 

Irreversible opiate agonists and antagonists: V. Hydrazone and 
acylhydrazone derivatives of naltrexone. LUKE MC, HAHN EF 
et al. Life Sciences 1988; 43: 1249. 

Sufentanil: a review of its pharmacological properties and 
therapeutic use. MONK JP, BERESFORD R, WARD A. Drugs 1988; 
36: 286. 

Mu-, delta- and kappa-opioid receptor-mediated inhibition of 
neurotransmitter release and adenylate cyclase activity in rat 
brain slices. SCHOFFELMEER ANM, Rice KC et al. European 
Journal of Pharmacology 1988; 154: 169. 

Opioid receptor selectivity of beta-endorphin im vitro and in vivo— 
Mu-receptors, delta-receptors and epsilon-receptors. SHOOK JE, 
KAZMIERSKI W et al. Journal of Pharmacology and Experimental 
Therapeutics 1988; 246: 1018. 

Cerebrospinal fluid concentrations of substance P and 
(Met)enkephalin-ARG6-PHE7 during surgery and patient-con- 
trolled analgesia. SJOSTROM S, TAMSEN A et al. Anesthesia and 
Analgesia 1988; 67: 976. 

Sublingual absorption of selected opioid analgesics. WEINBERG 
DS, Inrurrist CE et al. Clinical Pharmacology and Therapeutics 
1988; 44: 335. 

Upregulation of opioid receptor subtypes correlates with potency 
changes of morphine and DADLE. Yosurn BC, Luxe MC er 
al. Life Sciences 1988; 43: 1319. 


The collabr of this section is Dr L. Kaufman, MD, FFARCS, Anaesthetic Office, The Rayne Institute, University College, University 
Street, London WCIE 6JJ. Dr Kaufman is prepared to provide on request, and at a modest charge, a new additional service to our readers. 
References from January 1984 have been entered on data base. The data are held on Dbase II, cpm 86 and on Dbase IH, MsDos and are 
available cn disc, together with a program providing search facilities. Enquiries direct to Dr Kaufman at the above address please. 
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Muscle relaxants 


Acetylcholinesterase in the human erythron. I]. Biochemical assay. 
BARR RD, KOEKEBAKKER M, Lawson AA, American Journal of 
Hematology 1988; 28: 260. 

Blockade of a cardiac K+ channel by tacrine: interactions with 
muscarinic and adenosine receptors. FREEMAN SE, Lau WM, 
SZILAGY! M. European Journal of Pharmacology 1988; 154; 59. 

Chronic treatment with cholinesterase inhibitors increases alpha 2- 
adrenoceptors in rat brain. HoLincswortH PJ. European 
Journal of Pharmacology 188; 153: 167! 

Effect of magnesium of plasma cholinesterase activity. KAMBAM 
JR, Perry SM et al. American Journal of Obstetrics and 
Gynecology 1988; 159: 309. 

Acetylcholinesterase in the human erythron. I. Cytochemistry. 
KOEKEBAKKER M, BARR RD. American Journal of Hematology 
1988; 28; 252. 

Pancuronium—phenytoin interaction: a case of decreased duration 
of neuromuscular blockade. LIBERMAN BA, NoRMAN P, Harpy 
BG. international Journal of Clinical Pharmacology Therapy and 
Toxicology 1988; 26: 371. 

Neuronal nicotinic alpha-bungarotoxin sites. QUIK M, GEERTSEN 
S. Canadian Journal of Physiology and Pharmacology 1988; 66: 
971. 

Neostigmine and edrophonium as antagonists of atracurium and 
pancuronium. SANFILIPPO M, VILARD! V ef al. Acta Anaes- 
thesiologica Scandinavica 1988; 32: 437. 

Canine and human myasthenia gravis autoantibodies recognize 
similar regions on the acetylcholine receptor. SHELTON GD, 
Carpinet GH, LINDSTROM JM. Neurology 1988; 38: 1417. 

The neuromuscular blocking drugs. Torba TA. Medical Journal 
of Australia 1988; 149: 316. 

Detection of cholinesterase inhibition. The significance of 
cholinesterase measurements. TRUNDLE D, MARCIAL G. Annals 
of Clinical and Laboratory Science 1988; 18: 345. 


Other drugs 


Detecting adverse reactions to drugs. BENNETT PN. Human 
Toxicology 1988; 7: 465. 

Is alpha-ANP primarily a natriuretic hormone? Brown J. Trends 
in Pharmacoiogical Sciences 1988; 9: 312. 

Supersensitivity of 5,7~dihydroxytryptamine-treated rats to the 
respiratory depressant and antitussive effects of dihydrocodeine. 
Kame! J, OGawa M, Kasuya Y. European Journal of 
Pharmacology 1988; 153: 305. 

Metoclopramide-induced methemoglobinemia. KEARNS GL, FISER 
DH. Pediatrics 1988; 82: 364. 

Minireview: Are receptors promiscuous? Intrinsic efficacy as a trans- 
duction phenomenon. KENAKIN T. Life Sciences 1988; 43: 1095. 

Flumazenil. LEADING ARTICLE Lancet 1988; 2: 828. 

Patterns of response to amitriptyline and haloperidol among 
borderline patients. SoLorF PH, GEORGE A et al. Psycho- 
Pharmacology Bulletin 1988; 24: 264. 


Apparatus 


Pressure flow characteristics of commonly used heat-moisture 
exchangers. PLOYSONGSANG Y, BRANSON R et al. American 
Review of Respiratory Disease 1988; 138: 675. 


Complications 


Cardiovascular collapse during laparoscopy: a report of two cases. 
BRANTLEY JC II, Rrptey PM. American Journal of Obstetrics 
and Gynecology 1988; 159: 735. 

Acute larygeal stridor with repiratory arrest in drug induced 
systemic lupus erythematosus. CHONG WK, DEWHURST AG, 
DATHAN JRE. British Medical Journal 1988; 297: 660. 

Heparin-induced thrombocytopenia—laboratory studies. KELTON 
JG, SHERIDAN D et al. Blood 1988; 72:.925. 

Hypothermia-induced coagulopathies in trauma. Patr A, Mc- 
CROSKEY BL, Moore EE. Surgical Clinics of North America 
1988; 68: 775. 


General anaesthetic procedures 


The antigravity suit in neurosurgery. Cardiovascular responses in 


seated neurosurgical patients. Broprick PM, INGRAM GS. 
Anaesthesia 1988; 43: 762. 

Anaesthesia for cardioversion: a comparison of propofol and 
thiopentone. VALTONEN M, KANTO J, KLossner J. Canadian 
Journal of Anaesthesia 1988; 35: 479. 


General interest 


Artificial dermis for major burns: a multi-center randomized 
clinical trial. HemsBaca D, LUTERMAN A et al. Annals of Surgery 
1988; 208; 313. 

Diagnostic approach and proposed criteria for the clinical 
diagnosis of Takayasu’s arteriopathy. IsHikKAwa K. Journal of 
the American College of Cardiology 1988; 12: 964. 

Gastric acid and pepsin secretion after single oral doses of 
mifentidine in healthy subjects. LAzZARONI M, DBm™BO BP et 
al. Scandinavian Journal of Gastroenterology 1988; 23: 788. 

Oesophageal ischaemia in motility disorders associated with chest 
pain. MACKENZIE J, LAND D et al. Lancet 1988; 2: 592. 

Clinical implications of prostaglandin and thromboxane A2 
formation (second of two parts). OATES JA, FITZGERALD GA et 
al. New England Journal of Medicine 1988; 319: 761. 

Clinical implications of prostaglandin and thromboxane A2 
formation (first of two parts). Oates JA, FITZGERALD GA et al. 
New England Journal of Medicine 1988; 319: 689. 


Local analgesia 


Local anaesthetics potentiate spinal morphine antinociception. 
AKERMANN B, ARUESTROM E, Post C. Anesthesia and Analgesia 
1988; 67: 943. 

Acute rhabdomyolysis associated with cocaine intoxication. ROTH 
D, ALARCON FJ et al. New England Journal of Medicine 1988; 
319: 673. 


Spinal and epidural analgesia 


Evaluation of motor blockade by isometric force measurement 
and electromyographic recording during epidural anaesthesia-— 
a methodological study. NypauL PA, AXELSSON K et al. Acta 
Anaesthesiologica Scandinavica 1988; 32: 477. 


Spinal opioids 


Intrathecal morphine reduces the minimum alveolar concentration 
of halothane in humans. DRASMER K, BERNARDS CM, OZANNE 
GM. Anesthesiology 1988; 69: 310. 

The effect of a low dose of intrathecal morphine on impaired 
micturition reflexes in human subjects with spinal cord lesions. 
HERMAN RM, WAINBERG MC et al. Anesthesiology 1988; 69: 
313. 

Ventilatory effects of continuous epidural infusion of fentanyl. 
RENAUD B, BRICHANT JF et al. Anesthesia and Analgesia 1988; 
67: 971. 


Obstetric anaesthesia and analgesia 

Ritodrine-induced pulmonary edema unmasking underlying 
peripartum cardiomyopathy. BLICKSTEIN I, ZALEL Y et al. 
American Journal of Obstetrics and Gynecology 1988; 159: 332. 

Complications and fetal outcome in diabetic pregnancy. Intensified 
conventional versus insulin pump therapy. Burxart W, 
HANKER JP, SCHNEIDER HPG. Gynecologic and Obstetric 
Investigation 1988; 26: 104, 

Effect of pregnancy on ritodrine pharmacokinetics. Carrs SN, 
Lin LS et al. American Journal of Obstetrics and Gynecology 
1988; 159: 328. 

Clinical significance of elevated mean arterial pressure in the 
second trimester. CHESLEY LC, Sar BM. American Journal of 
Obstetrics and Gynecology 1988; 159: 275. 

The hemodynamic effects of orthostatic stress during pregnancy. 
EASTERLING TR, SCHMUCKER BC, BENEDETTI T. Odstetrics 
and Gynecology 1988; 72: 550. 

Atrial natriuretic peptide receptors in normal human placentas. 
Hatns CG, GroGAN DM. American Journal of Obstetrics and 
Gynecology 1988; 159: 587. 

Plasma atrial natriuretic factor in pregnancy. Jackson B, 
HopsMan GP et al. Hypertension 1988; 6: 421. 


Effects of low-dose dopamine therapy in the oliguric patient with 


pre-eclampsia. KIRSHON B, LEE W et al. American Journal of 


Obstetrics and Gynecology 1988; 159: 604. 

Septic shock during pregnancy. LEE W, CLARK SL et al. American 
Journal of Obstetrics and Gynecology 1988; 159: 410. 

Methamphetamine abuse during pregnancy—outcome and fetal 
effects. LITTLE BB, SNELL LM, GILstrap LC. Obstetrics and 
Gynecology 1988; 72: 541. 

Circulatory congestion in obese hypertensive women—a subset of 
pulmonary edema in pregnancy. MABIE WC, Ratts TE elt al. 
Obstetrics and Gynecology 1988; 72: 553. 

Effect of pregnancy on the lamina dura. MARYA RK, CHADHA M 
et al. Gynecologic and Obstetric Investigation 1988; 26: 126. 

The effect of pH adjustment of bupivacaine on onset and duration 
of epidural anaesthesia for Caesarean section. MCMORLAND 
GH, DouGLas MJ et al. Canadian Journal of Anaesthesia 1988; 
35:457. 

Renin activation in normal and hypertensive human pregnancy. 
NICHOLSON EC, GLLERY EDM et al. Hypertension 1988; 6: 453. 





Comparison of antihypertensive efficacy and perinatal safety of 


labetalol and methyldopa in the treatment of hypertension in 


pregnancy. PLOUIN PF, BREART G et al. British Journal of 


Obstetrics and Gynaecology 1988; 95: 868. 

The use of labetalol for attenuation of the hypertensive response 
to endotracheal intubation in pre-eclampsia. RAMANATHAN J, 
SiBAI BM et al. American Journal of Obstetrics and Gynecology 
1988; 159: 650. 


Paediatric anaesthesia and intensive care 


Fetal heart rate response to intrauterine saline solution flush. BAX! 
LV, RANDOLPH P, MILLER K. American Journal of Obstetrics 
and Gynecology 1988; 159: 547. 

Unexpected death in infants monitored at home. BECKERMAN RC. 
American Journal of Diseases of Children 1988; 142: 1033. 

Serial measurements of cerebral blood flow velocity in preterm 
infants during the first 72 hours of life. CALVERT SA, OHLSSON 
A etal. Acta Paediatrica Scandinavica 1988; 77: 625. 

Blood pressure response of neonates to tracheal intubation. 
CHARLTON AJ, GREENBOUGH SG. Anaesthesia 1988; 43: 744. 

Clinical trial of naloxone in birth asphyxia. CHERNICK V, 
MANFREDA J et al. Journal of Pediatrics 1988; 113: 519. 

The control of cardiovascular shunts in the fetal and perinatal 
period. COCEANI F, OLLEY PM. Canadian Journal of Physiology 
and Pharmacology 1988: 66: 1129. 

Doxapram dosage regimen in apnea of prematurity based on 
pharmacokinetic data. JAMALI F, BARRINGTON KJ et al. 
Developmental Pharmacology and Therapeutics 1988; 11: 253. 

Physiological factors in fetal lung growth. KITTERMAN JA. 
Canadian Journal of Physiology and Pharmacology 1988; 66: 
1122. 

Shape of forced expiratory flow-volume curves in infants. LESQUEF 
PN, HUGHES DM, LANDAU LI. American Review of Respiratory 
Disease 1988; 138: 590. 

Effect of nicotine on human fetal blood flow. LINDBLAD A, 
MARSAL K, ANDERSSON KE. Obstetrics and Gynecology 1988; 72 
(No. 3 Part 1): 371. 

Placental transfer of vitamin K, and its implications in fetal 
hemostasis. MANDELBROT L, GUILLAUMONT M et al. Thrombosis 
and Haemostasis 1988; 60: 39. 

Sudden infant death and home monitors. MENY RG, BLACKMON L 
et al. American Journal of Diseases of Children 1988; 142: 1037. 
Effect of pH and Pco, on pulmonary and systemic hemodynamics 
after surgery in children with congenital heart disease and 
pulmonary hypertension. MorrAy JP, LYNN AM, MANSFIELD 

PB. Journal of Pediatrics 1988; 113: 474. 

Respiratory failure from asthma. NEWCOMBE RW, AKHTER J. 
American Journal of Diseases of Children 1988; 142: 1041. 

Fetal and neonatal cortical adrenal function in birth asphyxia. 
PROCIANOY RS, GIACOMINI CB, OLIVEIRA ML. Acta Paediatrica 
Scandinavica 1988: 77: 671. 

Compensatory increase of CBF in preterm infants during 
hypoglycaemia. PRYDS O, GREISEN G, FRUS-HANSEN B. Acta 
Paediatrica Scandinavica 1988; 77: 632. 

Atrial natriuretic factor in the human fetus—effect of volume 
expansion. ROBILLARD JE, WEINER C. Journal of Pediatrics 
1988; F13: 552. 

Cardiac and respiratory patterns in normal infants and victims of 


Anaesthetic literature 187 


the sudden infant death syndrome. SCHECHTMAN VL, HARPER 
RM et al. Sleep 1988; 11: 413. 

Fetal acidosis in prolonged pregnancy cannot be attributed to 
cord compression alone. SILVER RK, DooLey SL et al. American 
Journal of Obstetrics and Gynecology 1988; 159: 666. 

Effects of high-dose oxytocin augmentation on umbilical cord 
blood gas values in primigravid women. THORP JA, BOYLAN PC 
et al. American Journal of Obstetrics and Gynecology 1988; 159: 
670. 

Neurodevelopmental and respiratory outcome in early childhood 
after human surfactant treatment. VAUCHER YE, MERRITT 
TA et al. American Journal of Diseases of Children 1988; 142: 
927. 

Management of pediatric pain with opioid analgesics. YASTER M, 
DESHPANDE JK. Journal of Pediatrics 1988; 113: 421. 


Cardiovascular system 


Physiology 


Effect of antibody-mediated neutropenia on the cardiopulmonary 
response to endotoxemia. BASADRE JO, SINGH H et al. Journal 
of Surgical Research 1988; 45: 266. 

Hemoglobin distribution width: a rapid assessment of dense red 
cells in the steady state and during painful crisis in sickle cell 
anemia. BILLETT HH, FaBRY ME, NaGeEL RL. Journal of 
Laboratory and Clinical Medicine 1988; 112: 339. 

Respiratory and cardiac effects of passive limb movements in 
man. Concu A. European Journal of Physiology 1988; 412: 548. 
Cardiopulmonary response to intraperitoneal instillation of 
autologous unclotted blood in hemorrhagic shock. CORONADO 

E, KRAusZ MM. Circulatory Shock 1988; 26: 107. 

Contributions of neuroendocrine and local autocrine—paracrine 
mechanisms to the pathophysiology and pharmacology of 
congestive heart failure. Dzau VJ. American Journal of 
Cardiology 1988; 62: 76E. 

Effects of ischemia on Vo, tension, and vascular resistance in 
contracting canine skeletal muscle. GORMAN MW, Barc ay JK, 
SPARKS HV. Journal of Applied Physiology 1988; 65: 1075. 

Effects of superoxide radical on Ca2* pumps of coronary artery. 
GROVER AK, SAMSON SE. American Journal of Physiology 1988; 
255: (No. 3 Part 1): C297. 

Gamma-atrial natriuretic polypeptide-derived peptides in human 
plasma: cosecretion of N-terminal gamma-ANP fragment and 
alpha-ANP. Iron H, NAKAO K et al. Journal of Clinical 
Endocrinology and Metabolism 1988; 67: 429. 

Physiology of the renal baroreceptor mechanism of renin release 
and its role in congestive heart failure. KIRCHHEIM H, EHMKE H, 
PERSSON P. American Journal of Cardiology 1988; 62: 68E. 

Physiologic changes during supraventricular tachycardia and 
release of atrial natriuretic peptide. Koyima S, Fusu T et al. 
American Journal of Cardiology 1988; 62: 576. 

Atrial natriuretic hormones. KRAMER HJ. General Pharmacology 
1988; 19: 747, 

Atrial natriuretic factor-induced vasodepression occurs through 
central nervous system. LEVIN ER, WEBER MA, MILLS s. 
American Journal of Physiology 1988; 255 (No. 3 Part 2): H616. 

Review lecture. Capillary permeability and how it may change. 
MICHEL CC. Journal of Physiology 1988; 404: 1. 

Estimation of intramyocardial pressure and coronary blood flow 
distribution. SUN Y, GeEwirtz H. American Journal of 
Physiology 1988; 255 (No. 3 Part 2): H664. 

Vascular responses to local atrial natriuretic peptide infusion in 
man. WEBB DJ, BENJAMIN N et al. British Journal of Clinical 
Pharmacology 1988; 26: 245. 

Methods of measuring myocardial blood flow in humans. WHITE 
CW, WILSON RF, Marcus ML. Progress in Cardiovascular 
Diseases 1988; 31: 79. 

Atrial natriuretic peptide inhibits postural release of renin and 
vasopressin in humans. WILLIAMS TDM, WaALsH KP et al. 
American Journal of Physiology 1988; 255 (No. 3 Part 2): R368. 

Effects of coronary bypass surgery and angioplasty on coronary 
blood flow and flow reserve. WILSON RF, Marcus ML, WHITE 
CW. Progress in Cardiovascular Diseases 1988; 31: 95. 

Effect of alpha- and beta-adrenergic stimulation on atrial 
natriuretic peptide release in vitro. WONG NLM, WonG EFC et 
al. American Journal of Physiology 1988; 255 (No. 3 Part 1): 
E260. 


188 Anaesthetic literature 


Treatment and medication 


Pinacidil: history, basic pharmacology, and therapeutic implica- 
tions. ASHFELT-RONNE I. Journal of Cardiovascular Phar- 
macology 1988; 12 (Suppl. 2): S1. 

Minimal-exposure transfusion: a new approach to homologous 
blood transfusion. BRECHER ME, Moore SB, Tasweu. HF. 
Mayo Clinic Proceedings 1988; 63: 897. 

Hemorrhagic complications associated with the use of intravenous 
tissue plasminogen activator in treatment of acute myocardial 
infarction. CaLyir RM et al. American Journal of Medicine 
1988; 85: 353. 

Noncardiac surgery in the cardiac patient. DERON SJ, KOTLER 
MN. American Heart Journal 1988; 116: 831. 

Endarterectomy in coronary surgery. ESCHENBRUCH E, ToL- 
LENAERE P ef al. In: WALTER PJ ed. Treatment of end-stage 
coronary artery disease. Basel: S. Karger, 1988: 1. 

Clinical predictors of arrhythmia inducibility in survivors of 
cardiac arrest: importance of gender and prior myocardial 
infarction. FREEDMAN RA, SwWERDLOW CD et al. Journal of the 
American College of Cardiology 1988; 12: 973. 

Volume (weight) loss and blood pressure response following 
thiazide diuretics. Fres ED, Repa DJ, Marterson BI. 
Hypertension 1988; 12: 244. 

Clinical Pharmacology of pinacidil, a prototype of drugs that 
affect potassium channels. GOLDBERG MR. Journal of Cardio- 
vascular Pharmacology 1988; 12(Suppl. 2): S41. 

New perspectives in resuscitation and prevention of multiple 
organ system failure. KREIMEIER U, MESSMER K. In: BAETHMANN, 
MESSMER K, eds. Surgical research: recent concepts and results. 
Berlin: Springer-Verlag, 1987: 39. 

ACE inhibitors—the trickle becomes a flood. LEADING ARTICLE 
Lancet 1988; 2: 885. 

Automatic implantable cardioverter defibrillator as antiarrhythmic 
treatment modality of choice for survivors of cardiac arrest 
unrelated to acute MI. LEHMANN MH, STEINMAN RT et al. 
American Journal of Cardiology 1988; 62: 803. 

Antihypertensive therapy with ketanserin: metabolic and hemo- 
dynamic effects. LEVINSON PD, ZIMLICHMAN R et al. Journal of 
Cardiovascular Pharmacology 1988; 12: 384. 

Acid-base changes tn cardiopulmonary resuscitation. LINDNER KH, 
AHNEFELD FW, Bowp.Ler IM. Applied Cardiopulmonary 
Pathophysiology 1988; 2: 159. 

Drug therapy: tissue plasminogen activator. Loscatzo J, 
BRAUNWALD E. New England Journal of Medicine 1988; 319: 
925. 

Effects of alpha-1 adrenergic blockade on regional flow in the 
ischemic heart. Macho P, DOMENECH RJ. Acta Physiologica et 
Pharmacologica Latinoamericana 1988; 38: 319. 

Identification of persons at risk for sudden cardiac death. 
MELDAHL RV, MARSHALL RC, SCHEINMANN MC. Medical 
Clinics of North America 1988; 72: 1015. 

Nifedipine in chronic cor pulmonale: acute and relatively long- 
term effects. MOOKHERJEE S, ASHUTOSH K et al. Clinical 
Pharmacology and Therapeutics 1988; 44: 289. 

Digitalis: an update of clinical pharmacokinetics, therapeutic 
monitoring techniques and treatment recommendations. MOOR- 
ADIAN AD. Clinical Pharmacokinetics 1988; 15: 165. 

Silent myocardial ischemia: an update. Moskowrrz RM, 
CHATTERJEE K, PARMLEY WW. Medical Clinics of North 
America 1988; 72: 1033. 

Coronary artery bypass for recent infarction-—predictors of 
mortality. NAUNHEIM KS, KESLER KA et al. Circulation 1988; 78 
(No. 3 Part 2) (Suppl.): 122. 

Coronary thrombolysis: an important therapy for myocardial 
infarction. Nmorr M, THOMPSON PL. Medical Journal of 
Australia 1988; 149: 376. 

Combination high dose amrinone and dopamine in the 
management of moribund cardiogenic shock after open heart 
surgery. OLSEN KH, KLUGER J, FIELDMAN A. Chest 1988; 94: 
503. 

Effect of arterial revascularization on transcutaneous oxygen 
tension of the ischemic extremity. OSMUNDSON PJ, Rooke TW, 
Hauiert JW. Mayo Clinic Proceedings 1988; 63: 897. 

Pharmacologic treatment of acute myocardial infarction and acute 
life threatening arrhythmias. RackLEY CE, Caruso AC. Applied 
Cardiopulmonary Pathophysiology 1988; 2: 183. 

The effects of coronary artery disease on cardiac function in 


nonhypotensive sepsis. RAPER RF, Sippatp WJ. Chest 1988; 94: 
507. 

Effects of prolonged naloxone infusion in septic shock. ROBERTS 
DE, Dosson KE et al. Lancet 1988; 2: 699. 

Comparison of nalbuphine hydrochloride versus morphine sulfate 
for acute myocardial infarction with elevated pulmonary artery 
wedge pressure. ROTH A, KEREN G et al. American Journal of 
Cardiology 1988; 62: 551. 

Acute myocardial infarction in diabetes mellitus: significance of 
congestive heart failure as a prognostic factor. SAVAGE MP, 
KROLEWSKI AS et al. American Journal of Cardiology 1988; 62: 
665. 

Vasovagal reactions to cardiovascular drugs: the first dose effect. 
SEMPLE PF, THOREN P, Lever AF. Journal of Hypertension 
1988; 6: 601. 

In-hospital cardiopulmonary resuscitation. TAFFET GE, TEASDALE 
TA, Lucu RJ. Journal of the American Medical Association 
1988; 260: 2069. 

Prognostic significance of ischemic episodes in patients with 
previous myocardial infarction. Tzrvon: D, GavisH A ef al. 
American Journal of Cardiology 1988; 62: 661. 

Early fluid requirements in trauma patients—a predictor of 
pulmonary failure and mortality. Vassar MJ, Moore J et al. 
Archives of Surgery 1988; 123: 1149. 

Use of automatic external defilbrillator in the management of out- 
of-hospital cardiac arrest. Weaver WD, Hit D et al. New 
England Journal of Medicine 1988; 391: 661. 

The care of elderly patients with cardiovascular disease. WENGER 
NK, O’RourRKE RA, Marcus FI. Annals of Internal Medicine 
1988; 109: 425. 

Assessment of cardiovascular function in patients undergoing 
coronary artery bypass grafting. WRIGHT G, PING JSTS et al. 
Journal of Thoracic and Cardiovascular Surgery 1988; 96: 400. 

Increased efficacy and toxicity of lidocaine in patients on beta- 
blockers. Wyse DG, KELLEN J et al. International Journal of 
Cardiology 1988; 21: 59. 


Respiration 


Physiology 


Transdiaphragmatic pressure and rib motion in area of apposition 
during paralysis: AGOSTINI E, ZoccHl L, MACKLEM PT. Journal 
of Applied Physiology 1988; 65; 1296. 

Relative stability of human respiration during progressive 
hypoxia. CaRLEY DW, SHANNON DC. Journal of Applied 
Physiology 1988; 65: 1389. 

Rate of elimination of excess CO, in humans. CHONAN T, 
ELHEFNAWY AM et al. Respiration Physiology 1988; 73: 379. 

Role of pulmonary alveolar macrophage activation in acute lung 
injury after burns and smoke inhalation. CLARK CJ, POLLOCK 
AJ et al. Lancet 1988; 2: 872. 

The influence of epidermal thickness on transcutaneous oxygen 
pressure measurements in normal persons. FALSTIE-JENSEN N, 
SPAUN E et al. Scandinavian Journal of Clinical and Laboratory 
investigation 1988; 48: 519. 

Responses in human intercostal and truncal muscles to motor 
cortical and spinal stimulation. GANDEVIA SC, PLASSMAN BL. 
Respiration Physiology 1988; 73: 325. 

Effects of carbon dioxide in acute mountain sickness: a 
rediscovery. HARVEY TC, RAICHLE ME et al. Lancet 1988; 2: 639. 

Estimating steady-state DLO, with nonlinear dissociation curves 
and VA/Q inequality. HEMPLEMAN SC, Gray AT. Respiration 
Physiology 1988; 73: 279. 

-Effect of 100% O, on hypoxic eucapnic ventilation. HoLTBY SG, 
BEREZANSKI DJ, ANTHONISEN N. Journal of Applied Physiology 
1988; 65: 1157. 

Current concepts: acute mountain sickness. JOHNSON TS, ROCK 
PB. New England Journal of Medicine 1988; 319: 841. 

Afferent neural pathways in cough and reflex bronchoconstriction. 
KARLSSON JA, SANTAMBROGIO G, WIDDICOMBE J. Journal of 
Applied Physiology 1988; 65: 1007. 

Pleural pressure between diaphragm and rib cage during 
inspiratory muscle activity. MAcKLEM PT, Zoccui L, AGOSTONI 
E. Journal of Applied Physiology 1988; 65: 1286. 

-Sleep and oxyhemoglobin desaturation patterns in chronic 
obstructive pulmonary diseases. MANNI R, CERVERI I et al. 
European Neurology 1988; 28: 275. 


An expanded definition of the adult respiratory distress syndrome. 


Murray JF, MAaATTHAY MA et al. American Review of 


Respiratory Disease 1988; 138: 720. 

Role of brain lactic acidosis in hypoxic depression of respiration. 
NEUBAUER JA, SIMONE A, EDELMAN NH. Journal of Applied 
Physiology 1988; 65: 1324. 

Respiratory reflex responses to stimulation of tracheal mucosa in 
enflurane-anaesthetized humans. NISHINO T, HiRAGA K et al. 
Journal of Applied Physiology 1988; 65: 1069. 

Effect of positive-pressure ventilatory frequency on regional 
pleural pressure. NovaAK R, MATUSCHAK GM, Pinsky MR. 
Journal af Applied Physiology 1988; 65: 1314. 

Genioglossal and diaphragmatic EMG responses to hypoxia 
during sleep. Paris! RA, SANTIAGO TV, EDELMAN NH. 
American Review of Respiratory Disease 1988: 138: 610. 

Does respiratory muscle rest relieve fatigue or incipient fatigue? 
ROCHESTER DF. American Review of Respiratory Disease 1988: 
138: 516. 

Reversibility of diaphragm fatigue by mechanical hyperperfusion. 


SUPERINSKI G, Dimarco A et al. American Review of 


Respiratery Disease 1988; 138: 604. 


Respiratory muscle coordination. VAN LUNTEREN E. Journal of 


Laboratory and Clinical Medicine 1988: 112: 285. 


Treatment and medication 


Depression of hypoxic ventilatory response in humans by 
somatostatin. FILUK RB, BEREZANSKI DJ, ANTHONISEN N. 
Journal of Applied Physiology 1988; 65: 1050. 

Weekly cuirass ventilation improves blood gases and inspiratory 
muscle strength in patients with chronic air-flow limitation and 
hypercarbia. GUTIERREZ M, BErOIZA T et al. American Review 
of Respiratory Disease 1988; 138: 617. 

Acute response to bronchodilator—an imperfect guide for 
bronchodilator therapy in chronic airflow limitation. GUYATT 
GH, TOWNSEND M et al. Archives of Internal Medicine 1988: 
148: 1949. 

Clinical features and outcome in patients with acute asthma 
presenting with hypercapnia. MOUNTAIN RD, SAHN SA. 
American Review of Respiratory Disease 1988: 138: 535. 

Predicting response to bronchodilator therapy in chronic 
obstructive pulmonary disease. PRATTER MR. IRWIN’ RS. 
Archives of Internal Medicine 1988: 148: 1909. 

Relief of sleep apnea by revision of the adult upper airway: a 
review of clinical experience. REGESTEIN QR, FERBER R et al. 
Archives of Otolaryngology—Head and Neck Surgery 1988: 114: 
1109. 

Passive smoking—bronchial responsiveness and atopy. TAGER IB. 
American Review of Respiratory Disease 1988: 138: 507. 


Central nervous system 


Physiology 


Predicting cerebral ischemia after subarachnoid hemorrhage— 
influences of computed tomography, neurological condition, and 
antifibrinolytic therapy. ADAMS HP, KasseLt NF et al. In: WILKINS 
RH, ed. Cerebral vasospasm. New York: Raven Press. 1988: 1. 

Physiological characterisation of the warm up effect of activity in 
patients with myotonic dystrophy. Cooper RG. STOKES MJ, 
EpwarDs RHT. Journal of Neurology, Neurosurgery and 
Psychiatry 1988; 51: 1134. 

Plasma atrial natriuretic factor and subarachnoid hemorrhage. 
DiRINGER M, LADENSON PW et al. Stroke 1988: 19: 1119. 

Do patients with sleep apnea die in their sleep. GONZALEZROTHI 
RJ, FORESMAN GE, BLOCK A. Chest 1988: 94: 531. 

Scopolamine reduces frontal cortex perfusion. HONER WG. 
PROHOVNIK I et al. Journal of Cerebral Blood Flow and 
Metabolism 1988: 8: 635. 

Disruption of blood-arterial wall barrier following subarachnoid 
hemorrhage. JOHSHITA H, SASAKI! T et al. In: WILKINS RH. ed. 
Cerebral vasospasm. New York: Raven Press, 1988: 211. 

Change of ischemic threshold after subarachnoid hemorrhage. 
NaGal H, Kamiya K et al. In: Wilkins RH. ed. Cerebral 
vasospasm. New York: Raven Press, 1988: 57. 

Hypoxia and cerebral vasospasm. NAKAGOMI T, KASSELL NF et al. 
In: WiLKINS RH, ed. Cerebral vasospasm. New York: Raven 
Press, 1988: 317. 


Anaesthetic literature 189 


Late neurological changes following traumatic spinal cord injury. 
PIEPMEIER JM, JENKINS NR. Journal of Neurosurgery 1988; 69: 
399. 

Electrophysiology of benzodiazepine receptor ligands—multiple 
mechanisms and sites of action. Porc P. Progress in 
Neurobiology 1988; 31: 349. 

Norepinephrine and its metabolites in cerebrospinal fluid, plasma, 
and urine. Roy A, PicKaR D et al. Archives of General 
Psychiatry 1988; 45: 849. 

Influence of blood volume on cerebrospinal fluid levels of 
arachidonic acid metabolites after subarachnoid hemorrhage. 
SEIFERT V, STOLKE D et al. Neurosurgery 1988; 23: 313. 

Transcranial Doppler evaluation of cerebral vasospasm. SEILER 
RW, GROLIMUND P. In: WILKINS RH, ed. Cerebral vasospasm. 
New York: Raven Press, 1988: 19. 

Neuropeptides in cerebrovascular nerves after experimental 
subarachnoid hemorrhage. UEMURA Y, SuGIMOTO T et al. In: 
WILKINS RH, ed. Cerebral vasospasm. New York: Raven Press. 
1988: 169. 

Mediators of blood-brain barrier dysfunction and formation of 
vasogenic brain edema. WAHL M, UNTERBERG A et al. Journal 
of Cerebral Blood Flow and Metabolism 1988: 8: 621. 

The acute-phase response of the brain-injured patient. YOUNG 
AH, Ort LG er al. Journal of Neurosurgery 1988: 69: 375. 


Treatment and medication 


Analgesic action of methylphenidate on Parkinsonian sensory 
symptoms: mechanisms and pathophysiological implications. 
CANTELLO R, AGUGGIA M et al. Archives of Neurology 1988; 45: 
973. 

Recovery from cerebral ischaemia ECG, cerebral blood flow and 
clinical symptomatology in the first three years after a stroke. 
Dr WEERD AW, VELDHUIZEN RJ et al. Electroencephalography 
and Clinical Neurophysiology 1988; 70: 197. 

Therapeutic trial of intravenous nimodipine in patients with 
established cerebral vasospasm after rupture of intracranial 
aneurysms. JAN M, BUCHHEIT F, TREMOULET M. Neurosurgery 
1988; 23: 154. 

Intrathecal nimodipine therapy in a primate model of chronic 
cerebral vasospasm. Lewis PJ, WEIR BKA et al. In: WILKINS 
RH, ed. Cerebral vasospasm. New York: Raven Press, 1988: 
473. 

Improvement of muscle strength in familiar hypokalaemic 
periodic paralysis with acetazolamide. LINKS TP, ZWARTS MJ, 
OosTERHUIS HJGH. Journal of Neurology, Neurosurgery and 
Psychiatry 1988; 51: 1142. 

Trimethaphan or nitroprusside in the setting of intracranial 
hypertension. MurpHy JM, SaGe JI. Clinical Neuro- 
Pharmacology 1988; 11: 436. 

Alcohol and brain damage. THoMsoN AD, Pratt OE et al 
Human Toxicology 1988; 7: 455. 


Endocrine and metabolic 


Physiology 


Metoclopramide-induced changes in plasma aldosterone ‘in vivo’ 
are independent from renin—angiotensin System activity. 
BERNARDI M, De PALMA R et al. Hormone and Metabolic 
Research 1988; 20: 532. 

Electrophysiological assessment of the effects of antidepressant 
treatments on the efficacy of 5-HT neurotransmission. BLIER P., 
De MONTIGNY C, CHAPUT Y. Clinical Neuropharmacology 1988: 
11(Suppl. 2): S1. 

Dissociated response of aldosterone from plasma renin activity 
during prolonged exercise under hypoxia. Bouissou P, 
GUEZENNEC CY et al. Hormone and Metabolic Research 1988; 
20: 517. 

Effects of essential amino acids and keto analogues on glucagon 
secretion in normal subjects and in patients with chronic renal 
failure. CAPPELLI P, DIPAOLO B et al. In: SCHMICKER R et al., 
eds. Metabolic disturbances in the predialytic phase of chronic 
renal failure. Basel: S. Karger, 1988: 81. 

Effects of plasma amino acid and hormone levels on renal 
hemodynamics in humans. CasTELLINO P, GIORDANO C et al. 
American Journal of Physiology 1988; 255:(No. 3 Part 2): F444. 

Glucocorticoids and glucocorticoid antagonists: lessons from 


190 Anaesthetic literature 


RU486. Curousos GP, Laue L et al. Kidney International 1988; 
34 (Suppl. 26): S18. 

Neuropeptide K-(1-24}peptide: Storage and release by carcinoid 
tumors. CONLON JM, Deacon CF et al. Peptides 1988; 9: 859. 

Serotonergic mechanisms of depression. Curzon G. Clinical 
Neuropharmacology 1988; 11(Suppl. 2): S11. 

Pneumonia and the syndrome of inappropriate antidiuretic 
hormone secretion—don’t pour water on the fire. Dixon BS, 
ANDERSON RJ. American Review of Respiratory Disease 1988; 
138: 512. 

Insulin degradation—mechanisms, products, and significance. 
DuckwortTH WC. Endocrine Reviews 1988; 9: 319. 

Vascular vasopressin receptors. Fox AW. General Pharmacology 
1988; 19: 639. 

Antidturetic hormone moves membranes. HANDLER JS. American 
Journal of Physiology 1988; 255(No. 3 Part 2): F375. 

Control of renal perfusion and function in congestive heart failure. 
HOLLENBERG NK. American Journal of Cardiolagy 1988; 62: 
NE. 

Mechanisms of action of vasopressin and vasopressin antagonists. 
Jard S. Kidney International 1988; 34 Suppl. 26): $38. 

Central and systemic effects of a vasopressin V1 antagonist on 
MAP recovery after haemorrhage in rats. JOHNSON JV, BENNETT 
GW, HATTON R. Journal of Cardiovascular Pharmacology 1988; 
12: 405. 

Steroid inhibition of canine ACTH: in vivo evidence for feedback 
at the corticotrope. KELLER-WooD M, LEEMAN E et al. American 
Journal of Physiology 1988; 255(No. 3 Part 1): E241. 

Transient insulin resistance following infusion of adrenaline in 
type- (insulin-dependent) diabetes mellitus. KoLLND M, 
ADAMSON U et al. Diabetologia 1988; 31: 603. 

Endogenous opioids and their receptors. Kosteruirz HW. Polish 
Journal of Pharmacology and Pharmacy 1987; 39: 571. 

Glomerular hematuria in diabetics. Lopes De Faria JB, MOURA 
LAR et al. Clinical Nephrology 1988; 30: 117. 

Diabetic complications of the central nervous system. MOORADIAN 
AD. Endocrine Reviews 1988; 9: 346. 

Extrarenal effects of aldosterone and antimineralocorticoid 
compounds. Moura A-M, ANGeLI M, WorceL. M. Kidney 
International 1988; 34(Suppl. 26): S8. 


The effect of oxytocin infusion on adenohypophysial and adrenal 
cortical responses to insulin-induced hypoglycaemia. Nusssy 
SS, Pace SR et al. Clinical Endocrinology 1988; 29: 257. 

Vasopressin and adrenalectomy-induced sensitivity to morphine. 
RATKA A, De Kroer ER. European Journal of Pharmacology 
1988; 153: 65. 

The development of potent and specific vasopressin antagonists. 
SAWYER WH, MANNING M. Kidney International 1988; 
34(Suppl. 26): $34. 

Hypoglycemia. SERVICE FJ. Endocrinology and Metabolism Clinics 
of North America 1988; 17; 601. 

Use of vasopressin antagonists in human diseases. THIBONNIER M. 
Kidney International 1988; 34(Supp!. 26): S48. 

Effects of cysteamine on blood pressure: possible mediation 
through vasopressin release. Vrpa J, Luxic D, HALDAR J. 
Proceedings of the Society for Experimental Biology and 
Medicine 1988; 188: 485. 

Paradoxical effect of corticosteroids on pituitary ACTH/beta- 
endorphin release in stressed animals. YOUNG EA, AKL H. 
Psychoneuroendocrinology 1988; 13: 317. 


Endocrine and metabolic 


Treatment and medication 


Acute effects of medetomidine, a selective alpha-2-adrenoceptor 
agonist, on anterior pituitary hormone and cortisol secretion in 
man. KALLIO A, KOULU M et al. Acta Endocrinologica 1988; 119: 
ee 

One-year trial of a remote-controlled implantable insulin infusion 
system in type I diabetic patient. Point Stupy Group. Lancet 
1988; 2: 866. 

New treatment concepts for insulin-dependent diabetes mellitus. 
VONSPECHT BU, DIBELIUS A, KONIGSBERGER H In: BAETHMANN 
A, MESSMER K, eds. Surgical Research: Recent Concepts and 
Results. Berlin: Springer-Verlag, 1987: 94. 

Furosemide-induced alteration of drug pathway to cochlea. 
YAMANE H, Nakar Y, Konisi K. Acta Oto-Laryngologica 
1988; (Suppl. ) 447: 28. 


Anaesthesia, 1989, Volume 44, pages 191 


Hazards and Safety Information 
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Editorial 


Anaesthesia and intensive care 


It has recently been announced that the Association of 
Anaesthetists of Great Britain and Ireland and the 
Faculty (College) of Anaesthetists have combined to 
fund a Senior Lectureship in Intensive Therapy. It is 
intended that this post will be held in a busy intensive 
therapy unit which is associated with a University 
Department of Anaesthesia. In the first instance it will 
be fer 5 years but it is hoped that sufficient funds will 
ultimately be forthcoming to make this a recurring 
appointment provided that it proves to be a success. 
This is a unique event, being the first time that the two 
bodies have united to create a senior academic post and 
it deserves success. 

The avowed intentions of this creation are several. In 
the first instance it is to make it possible for an 
appropriately qualified anaesthetist with a major 
interest in intensive therapy to perform fundamental 
research in a proper environment. The research carried 
out by anaesthetists associated with intensive therapy 
units at present falls into three main categories: these 
are, clinical case studies combined with a review of the 
literature; a wide variety of drug and equipment trials; 
epidemiological reviews. All of this type of work is 
admirable and much of it is very valuable. However, if 
the care of patients is to be improved many basic 
problems must be clarified. These can only be 
investigated with a fully staffed research department 
which has all of the technical backup and multidisci- 
plinary input which a university department within a 
medical school environment can provide. 

In intensive therapy, as in many other branches of 
medicine, we have reached the point at which we know 
which questions to ask, but have little idea how to 
obtain the answers and many of those we have are 
tantalisingly ambiguous. 

An example of the type of research which is required is, 
to determine and to understand the fundamental tissue 
response to hypoxia, ischaemia and sepsis. This requires 
the combined efforts of a research clinician, a biochemist, 
a Statistician and others to be performed adequately. 
This would of necessity be a long term programme but it 
is only through its pursuance that any of the questions 
which are now being asked can be answered. 

There is a dearth of this type of research and little of 
it is credited to anaesthetists. In the United Kingdom! 
85% of intensive therapy units, which have a recognised 
consultant in charge, are run by anaesthetists but 
because of the nature of their clinical responsibilities 


and the difficulty of obtaining major research grants 
few of them are able to engage in long term prospective 
investigations. 

Anaesthetists should be ideally placed to lead and 
take part in the type of fundamental research described 
above because of their basic interest in physiology and 
pharmacology and the requirements of the F.C.Anaes. 
With some laudable exceptions British anaesthetists are 
not well represented in the journals which publish 
intensive therapy related investigations; for example, 
this year, at the Fourth European Congress of Intensive 
Care Medicine in Italy only five papers out of 212 listed 
had originated in the United Kingdom. 

Other benefits should accrue from the establishment 
of a Senior Lectureship. There is general dissatisfaction 
with the postgraduate training in intensive therapy 
skills. A department which has both a major clinical 
responsibility and a respected research output will 
inevitably become a centre of excellence for post- 
graduate training. 

Finally, many of our colleagues in other specialties 
are only grudgingly coming round to the recognition of 
the importance of the link between anaesthesia and 
intensive therapy. If the holder of this post is able to 
withstand critical peer review at multidisciplinary 
scientific meetings, this link will become more strongly 
forged. 

It is the intention of the two bodies which have 
established this post to make it possible for an 
anaesthetist to fulfil these ambitions. Ultimately it may 
be possible to establish an independent university 
department of intensive therapy with a permanent in- 
frastructure. 

This is an exciting development. The department 
which obtains the grant and the successful applicant for 
the post will have a high profile. It is to be hoped that 
the success of this venture leads to an improvement in 
the academic standing of United Kingdom anaes- 
thetists in the field of intensive therapy. 
The Royal Victoria Infirmary, J.C. STODDART 
Newcastle upon Tyne 
NEI 4LP 
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A comparison of anaesthetic breathing systems during spontaneous 
ventilation 


An in-vitro study using a lung model 


A.S.H. CHAN, W.E. BRUCE AND N. SONI 


Summary 


Five anaesthetic breathing systems (Magill, Lack, Humphrey ADE, enclosed Magill and Bain) were compared using 
spontaneous ventilation in a simple lung model. The fresh gas flow at which rebreathing occurred was determined for each 
system by the application of four modified definitions of rebreathing. Two were based on the measurement of minimum inspired 
and two on end-expired carbon dioxide. The four A systems performed similarly with each individual definition. The rebreathing 
points found for each individual breathing system differed markedly between definitions, with those determined by the minimum 
inspired CO, occurring at low, and probably misleading, FGF/Ve ratio. The Bain system demonstrated rebreathing at 
considerably higher fresh gas flows whichever definition was used. 


Key words 


Equipment; breathing systems. 
Ventilation; alveolar. 


In 1954 Mapleson described the theoretical analysis of 
semiclosed anaesthetic breathing systems.! Since then 
several new breathing systems have been introduced which 
have been advocated for use in spontaneous breathing. 
These include the Lack,? the Humphrey ADE? and the 
enclosed Magill* breathing systems which are all A 
systems, and the Bain which is technically a D system. 
There have been a large number of clinical studies 
comparing these various different breathing systems for 
spontaneous ventilation in man.°—'3 Controversy resulted 
from the conclusions and subsequent recommendations of 
several of these studies. There was debate with regard to 
the relative efficiency of the Lack and Magill breathing 
systems,!!:14-1!° as well as considerable discussion concern- 
ing the requisite fresh gas flow when using the Bain 
breathing system for patients breathing 
spontaneously.?—12/17~-19 

There are several potential reasons for the wide range of 
results. Some studies have used conscious volunteers, 
others anaesthetised patients and a wide range of 
anaesthetic techniques have been employed. The patients 
have been anaesthetised but unstimulated,?° anaesthetised 
and surgically stimulated,7:?!-2? or anaesthetised with both 
general and regional anaesthesia and therefore theoretically 
unstimulated. !®13 Apart from these general differences 
there are physiological variations, between individuals, 


which are difficult to measure and may influence the onset 
of rebreathing. These include the production of carbon. 
dioxide, the physiological deadspace during anaesthesia as 
well as the variability of response of subjects to both 
breathing through an anaesthetic system and to the onset 
of rebreathing. 

The point of rebreathing has been defined in different 
ways in previously reported studies and the criteria used to 
determine this point may also be a source of disagreement. 

The purpose of this study was to circumvent some of 
these problems by the use of a lung model to assess both 
the function of the breathing systems and the criteria 
which determine the point of rebreathing. The model is not 
directly comparable with a human lung, but it does enable 
many of the variables, relating to both anaesthetic 
circumstances and patient differences, to be controlled and. 
thereby facilitates comparisons of the breathing systems. 
under identical conditions. 

Since the completion of the experimentai work reported. 
here, Miller?’ has published a similar study using a lung 
model to evaluate the function of breathing systems during 
spontaneous ventilation. The ambiguities associated with 
the definitions of rebreathing were discussed but, in that 
study, the problem was avoided by determining the 
effective alveolar ventilation and defining rebreathing as. 
the point at which functional dead space starts to increase. 


A.S.H. Chan, FFARCS, Commonwealth Medical Fellow, W. E. Bruce, FFARACS, Consultant, N. Soni, FFARACS, Senior 
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Circuit under 
study 


Fig. 1. The lung model. A bag-in-bottle design in which the space between 

the bag and the bottle acts as the lung. Carbon dioxide is introduced into the 

lung and mixed by the fan. A Cape ventilator produces a sine wave 
ventilatory pattern. VE and Pco, are recorded continuously. 


The chamges in functional deadspace were measured in 
relation to fresh gas flow and then used to determine the 
fresh gas. flow requirements for the breathing system. The 
functionél similarity of the A systems was clearly shown as 
was the markedly different performance of the Bain 
system. 

In the study reported here, the Lack, which is the source 
of some controversy!!:!4-1° is included. The other 
important aspect of this study was to apply four different 
versions >f the criteria for rebreathing to each system to 
assess bo=h the systems and the criteria. 


Method 


A lung model was designed, which uses the bag-in-bottle 
principle (see Fig. 1). The model consists of a 2-litre 
antistatic bag inside a 6-litre cylindrical plastic airtight 
container. This allows free movement of the bag. The bag 
is connected to a modified Cape ventilator which merely 
pushes 2ir in and out of it. This draws gas from the 
breathing system into the bottle and then expresses gas 
from the bottle. The space between the rebreathing bag 
and the plastic bottle acts as the ‘alveolar’ part of the lung. 
Carbon dioxide, through a calibrated Rotameter, can be 
introduced into the ‘lung’ through a fine bore tube in the 
plastic container, which minimises the effects of varying 
pressure on flow. The flows are checked at the end of each 
study. A small electric fan is situated on the base of the 
containe> to ensure adequate mixing of ‘fresh gas and 
carbon dioxide within the ‘lung’. The lung itself is 
connected by a length of plastic tubing to the breathing 
system being tested. The volume of plastic tubing is 
assumed to act as both an anatomical and physiological 
deadspace. This volume is easily measured and can be 
altered. 

A Hewlett-Packard capnograph sensor and a Wright 
electroniz spirometer were mounted at the end of the 
deadspace. They were used to measure continuously the 
partial pressure of carbon dioxide and the expired total 
ventilation respectively (VE). The (modified) Cape ven- 
tilator was employed to produce a sine wave ventilatory 
pattern which was not modified during the study. 
d:E1:1. 

The lung model was validated in the first part of the 
experiment. The lung was ventilated at a rate of 15 
breaths/minute with a carbon dioxide production (Vco,) 


of 200 mi/minute and with a deadspace (VD) of 150 ml. 
The end-tidal carbon dioxide (PECO) was measured. The 
tidal volume was then reduced stepwise from 800 to 300 ml 
and the Pe’co, recorded. The measured PE'CO, values at 
each tidal volume were then compared with the values 
derived from the mathematical equation. 


Faco, = Fico, + ¥coo,/Va 


The fresh gas flow at which rebreathing occurred, the point 
of rebreathing, was estimated according to four definitions 
for each of the five breathing systems in the second part of 
the study. 

The ventilation parameters were those appropriate for 
an adult of 70 kg. The lung was ventilated with a tidal 
volume of 700 ml, deadspace to tidal volume ratio 
(Vp/VT) of 0.4, ventilatory rate of 12/minute and CO, 
production (Vco,) of 200 ml/minute. This results in a total 
ventilation of 8.4 litres/minute and a calculated Fr’co,, in 
the absence of rebreathing, of 0.4. The fresh gas flow was 
then incremently reduced from a value of twice the total 
ventilation (16.8 litres/minute) down to a value of 0.4 x 
the total ventilation (3.4 litre/minute). Stabilisation was 
allowed to take place before the partial pressure of end- 
tidal (PECO) and minimum inspired carbon dioxide 
(PimincO,) was recorded after each incremental reduction 
in fresh gas flow. Stabilisation was defined to have 
occurred when there was no further change in PE’CO, over 
a 10-minute period. 

Modifications of four approaches to the definition of 
rebreathing were used to assess the point at which 
rebreathing occurred with each breathing system. The four 
definitions (in the modified form) are as follows: 


End-tidal carbon dioxide (Pe’co,) rising by 0.65 kPa; ?! 

End-tidal carbon dioxide (FE’co, ) rising by 0.25; © 

Minimum inspired carbon dioxide (Piminco, ) rising by 
0.25 kPa; !! 

Minimum inspired carbon dioxide (Fiminco, ) rising by 
0.2.13 


This experiment was repeated with each of the five 
breathing systems, the Magill, the Lack (MIE), the 
enclosed Magill, the ADE (MIE) and the Bain system (co- 
axial FGF). Physical characteristics of the expiratory limbs 
expressed as length (metres), volume (ml) were: Lack, 1.44 
m, 330 ml; enclosed Magill and ADE, 1.44 m, 560 ml; and 
Bain, 1.8 m, 510 ml. 
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Fig. 2. A comparison of the end-tidal CO, tension derived 

mathematically (solid line) with the measured values from the 

model with no added breathing system.2* Vp = 150 ml, Vco, 200 
ml/minute, respiratory rate 15/minute. 
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Fig. 3. End-tidal CO, tension (PECO,) using the five breathing 
systems as the fresh gas flow is reduced. Pe’co, plotted against the 
FGF/Ve ratio. First and second definitions marked. Fco, = 200 
mi/minute; Vp/Vr 0.4, VT 700 ml, rate 12/minute. @, Magill; 0, 
ADE; A, enclosed Magill; O, Lack; @, Bain. 


Finally, each of the four type-A breathing systems were 
studied with a range of different tidal volumes and with 
proportionate CO, production. The Vp/VT ratio was kept 
constant at 0.4. The fresh gas flow was incremently 
reduced from twice the total ventilation to 0.4 total 
ventilation. This was repeated at each tidal volume and the 
point of rebreathing determined by each of the methods 
mentioned previously. 


Results 


The lung model was validated using a similar method to 
that used by Sykes.2* The mathematically derived alveolar 
carbon dioxide concentration over the range of tidal 
volumes tested are plotted along with measured PECO, 
readings from the lung model. Figure 2 shows that the 
mathematical predictions lie close to the measured values. 
At 11 points of measurement the mean difference (SD) in 
values was 0.16 (0.09) kPa. 


Table I, Points of rebreathing for the five anaesthetic breathi 
systems using different rebreathing criteria. Parameters chosen 
mimic a 70 kg adult anaesthetised with spontaneous ventilati 
were VT = 700 ml, respiratory rate = 12/minute; Voo, = 2 
mi/minute; Vp/V'r 0.4, Va = 0.6 x PV. 


Enclosed 
Magill Lack ADE Magill Bain 
PECO: 0.65 0.71 0.63 0.65 1.8¢ 
0.65 kPa?! 78 85 76 78 223 
FECO, 0.72 0.76 0.74 0.75 2.2 
0.25% 86 91 89 90 264 
Pico, 0.4 0.5 0.33 0.39 1.4% 
0.035 kPa}?! 48 60 40 47 176 
Fico, 0.43 0.53 0.36 0.42 1.5: 
0.2% *5 52 64 43 50 183 


In each pair: top row, FGF/V£ ratio; bottom row, FGF ml/m 
ute. 
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Fig. 4. Minimum inspired carbon dioxide (Pico,) using the f 
breathing systems as the fresh gas is reduced. Pico, ploti 
against FGF/Ve ratio. Third and fourth definitions marki 
Vco, = 200 mi/minute; Vp/Vr 0.4, Vr 700 ml, rate 12/minute. 
Magill; (1, ADE; A, enclosed Magill; OC, Lack; @, Bain. 


The partial pressures of end tidal and minimum inspir 
carbon dioxide were measured as the fresh gas flow w 
reduced using each breathing system in turn. Figure 
shows the PECO, is plotted against the fresh gas fic 
(FGF) in terms of the FGF/Ve ratio. Rebreathing w 
demonstrated in all the Mapleson type A systems ( 
defined by a rise of end-tidal carbon dioxide) at | 
FGF/Ve ratio of between 0.63-0.71 or 0.720. 
depending on whether the first or second definition is use 
There is little difference between them. Rebreathing w 
demonstrated with the Bain, D system, at a ratio of eitt 
1.86 or 2.2 using these definitions. The exact values f 
each system with either definition are in Table 1. 

However, when the change in minimum inspired carb 
dioxide is used to define the rebreathing point, then tl 
occurs at a FGF/VE ratio of 0.33 or 0.36 for the ADE, ( 
or 0.43 for the Magill, 0.39 or 0.42 for the enclosed Mag 
and 0.5 or 0.53 for the Lack (Fig. 4), again depending | 
whether the third or fourth definition is used. The Ba 
demonstrates rebreathing, by these criteria, at a FGF/ 
ratio of 1.47 or 1.53 (see Table 1). When alterations in tic 
volume were made, with accompanying proportior 
changes in CO, production, it was noted that there was | 
change in the ratio of FGF/Pg at which rebreathi 
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Fig. 5. Peco, and Pico, using the ADE, enclosed Magill and the 
Magill pictted against FGF/Ve. The rebreathing points of the 
Magill using the first and third definitions are demonstrated. Vco, 
200 ml manute; Vp/Vr 0.4; Vr 700 ml, 12/minute. @, Magill 
Peco,; © Magill Pico,; WM, ADE Pecon; O, ADE Pico,; A, 
erclosed Magill PECO,; A, enclosed Magill Pico,. 


occurred. This was a consistent finding with tidal volumes 
of between 300 mi and 1000 mi. The rebreathing point 
(Pe’co,:0.65 kPa) using the Magill at these tidal volumes 
occurred at a mean FGF/V« ratio of 0.68 (SD 0.04), the 
Lack 0.7 {SD 0.05), the enclosed Magill 0.7 (SD 0) and the 
ADE 0.67 (SD 0.05). 


Discussion 


There are two main findings from this study. The first is 
that whil= all four A systems perform in a similar manner, 
they are quite different from the Bain D system. The 
second fnding is that the onset of rebreathing using 
criteria based on Pe’co, is markedly different from when 
PiminCO, is used. 

Severa. definitions of rebreathing were used in this study 
to identty the point at which rebreathing started, and 
thereby compare the function of the breathing systems. All 
four type A systems performed similarly, as can be seen 
from Figure 3, with rebreathing occurring at an FGF/Ve 
ratio of setween 0.63 and 0.75 when the end-tidal CO,- 
based deinitions were used. This is in contrast to the Bain 
system where rebreathing occurred at a ratio of between 
1.86 and 2.2. There are minimal differences between the 
individuel A systems, but they all perform markedly more 
efficientl- than the D when compared on the lung model. 

The A systems were similar, when the minimum inspired 
carbon dioxide concentration was used to define the 
rebreathmg point, with rebreathing occurring at an 
FGF/VeEratio of between 0.33 and 0.53. This is in contrast 
with the D system where values of 1.47 and 1.53 were 
found. The range of values found with the A systems 
varied more when the definitions using PiminCo, were 
applied than when PECO, was the determinant. The ADE 
appears nost efficient and the Lack appears slightly less 
efficient. Recent studies do not suggest that the Lack is less 
efficient when used in clinical practice,!®!! and the 
differences demonstrated with the model are difficult to 
interpret The Lack was the only coaxial version of an A 
system tested so it is possible that this configuration may 
influence: the results found with the model. Minor 
differences demonstrated on a lung model should not be 
extrapoleted to clinical circumstances. 
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There is, in this study, a difference in the point of 
rebreathing depending on the definition used (see Fig. 5). 
Conway?‘ suggested that ‘if rebreathing is to be avoided in 
spontaneously breathing subjects, then the necessary fresh 
gas flow should be defined as that flow which prevents 
both ventilation and arterial carbon dioxide tension 
changing from the resting anaesthetised state’. Kain and 
Nunn?! stated that ‘rebreathing may be said to be present 
when the mixed inspired gas reaching the alveoli contains a 
concentration of CO, greater than could be accounted for 
by the alveolar gas reinhaled from the patient’s anatomical 
deadspace’. Humphrey,!! by using the minimum inspired 
CO, as a parameter, implied that only if there is carbon 
dioxide in the inspired gas throughout the inspiratory 
phase, is rebreathing occurring. The approach used by 
Miller?’ is to avoid the term ‘rebreathing’ by using 
‘functional deadspace’ and to define this as the inhalation 
of alveolar gas into the alveolar compartment. Therefore, 
rebreathing is demonstrated by an increase in functional 
deadspace. All four approaches have been used as means 
of determining a point of rebreathing. The first approach, 
which can be used in clinical practice, utilises easily 
measured parameters such as rising arterial or end-tidal 
carbon dioxide and changing total ventilation. The second 
definition requires evaluation of the carbon dioxide load in 
the inspired gas. This can be determined by the continuous 
measurement of carbon dioxide concentration throughout 
the inspiratory phase and then using the area under the 
curve to evaluate the mean values.??:27 Care must be taken 
both in the integration of the flow signal to evaluate 
volume and in the allowance for the time delays from the 
recording instruments. It is a more accurate method than 
the previous one, but it is not an absolute measure of 
rebreathing since late inspiratory CO, may only reach the 
anatomical deadspace, and it is not easily done in clinical 
practice. The third approach requires the measurement of 
the minimum inspired carbon dioxide concentration. This 
is a relatively easy measurement but may be a late 
indicator of rebreathing.?? The fourth method, of Miller, is 
a fundamental and accurate measure of rebreathing but is 
not applicable clinically. 

The four different approaches do not necessarily produce 
the same results. This study demonstrates that the two 
definitions based on PE’co, produce similar results as do the 
two definitions based on Piminco, but that there is a 
marked difference between these two pairs of results. Both 
cannot identify the same point of onset of rebreathing. The 
results produced by using Pe’co, are similar to those 
reported by Miller who used a fundamentally different 
approach, but one that actually measured the gas 
composition at the alveoli. With A systems the functional 
deadspace in the enclosed Magill, the ADE and the Magill 
increased at an FGF/VE of 0.72 as compared with 0.7 in this 
study. Also, from a theoretical viewpoint these results are as 
predicted.! If Vp/Vr is 0.4, the alveolar ventilation (Va) 
must be 0.6V¥e. With no breathing system, 0.6 of the 
fresh gas will reach the alveoli. If a breathing system is 
attached, and the fresh gas flow is less than 0.6 VE, then some 
expired alveolar gas must be rebreathed. Hence rebreathing 
is already present. Therefore, both the results from Miller’s 
paper and the theoretical argument support the results using 
the Pr’co,, and therefore imply that at the rebreathing 
points found using this model with the definitions based on 
PiminCo,, rebreathing is already occurring. 
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Similar discrepancies appear in the reported clinical 
studies. When the criteria based on PECO, and total 
ventilation are applied most studies suggest a value for 
FGF/Vz of 0.7, for A systems.2°:21:26 It is rather more 
difficult to evaluate the studies which have used Piminco, 
as the results are reported as ml/kg/minute. Humphrey !! 
reports the fresh gas flow requirement for the Lack and 
Magill, which just induces rebreathing, to be 51 
ml/kg/minute and 72 ml/kg/minute respectively. The ratios 
are 0.59 for the Lack and 0.8 for the Magill if a body 
weight of 65 kg is assumed. Other studies,’’?3 using similar 
criteria, report surprisingly low fresh gas flow requirements 
for A systems (ADE 45 and 51 ml//kg/minute, Magill 56 
ml/kg/minute), which may reflect low FGF/VE ratio. 

The different results produced using the two methods 
may be part of the explanation for the wide range of fresh 
gas flow requirements reported for A systems. It also raises 
the question of the validity of using the PimincO, as a 
means of evaluation of the rebreathing point.?7 It is true to 
state that if the minimum inspired Pco, is raised, 
rebreathing is occurring, but it is not correct to suggest 
that a minimum value of zero implies no rebreathing. It 
merely indicates that at a point in the inspiratory phase 
some fresh gas was at the sampling position but this does 
not necessarily reflect the composition of gas entering the 
alveoli. 

It was of interest to note that during this study 
alterations in the tidal volume, with consistent alterations 
in carbon dioxide production and a constant Vp/VT ratio, 
did not influence the point of onset of rebreathing, in 
terms of the FGF/Ve at which it occurred. This is as 
anticipated by theoretical considerations. If rebreathing 
occurs when expired alveolar gas is reintroduced into the 
alveoli then rebreathing does not occur provided the fresh 
gas flow is the same or greater than the alveolar 
ventilation, Va. Va is the proportion of Ve which has 
entered the alveoli and this is determined by the Vb/Vr 
ratio. 


If Va = FGF at the point at which rebreathing 
commences 

and Va = Ve(1 — VD/VT) 

then FGF/Ve = (1 — V/V). 


The value of this expression is constant and therefore the 
point of rebreathing is also constant, when expressed in 
terms of the ratio FGF/Ve. Therefore values of FGF 
requirements are likely to be more consistent when 
expressed in terms of a fraction or multiple of total 
ventilation than in terms of ml/kg/minute. This consistency 
was demonstrated in the study but the value demonstrated 
for (1 — VD/VT) was 0.7VB, not 0.6¥%E which is the 
predicted value. The reason for this is probably that the 
theoretical prediction assumes no mixing of dead space 
and alveolar gas in the ideal situation, while in the model 
mixing almost certainly occurs. 

In summary, the similarities of the four A systems are 
demonstrated by the study as is the marked difference of 
the function of the Bain system used in this mode. The 
differences in fresh gas flow requirements depend on which 
parameters are used to define the point at which 
rebreathing occurs and are demonstrated and it is 
suggested that the lower values found using minimum 
inspired CO, overestimate the efficiency of the breathing 
systems. 
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Propofol-induced anaesthesia 


Double-blind comparison of recovery after anaesthesia induced by propofol or thiopentone 


L. D. SANDERS, P. A. ISAAC, W. A. YEOMANS, P. A. CLYBURN, M. ROSEN 
AND J.O. ROBINSON 


Summary 


Postoperative psychomotor and cognitive recovery were assessed after anaesthesia induced by either propofol or thiopentone, and 
maintained with nitrous oxide and halothane in 40 unpremedicated dental patients. Performance was shown to be impaired one 
hour postoperatively for the whole sample in hand-eye coordination (p < 0.001), reaction time (p < 0.001) and digit span 
(p < 0.05). There was evidence of impairment at 3 hours postoperatively in reaction time (p < 0.05) and ataxia (p < 0.01). 
Performance also deteriorated in the dexterity and aiming tasks. Patients reported significantly less clumsiness by 24 hours in 
blurred vision and shivering (p < 0.05) and by 48 hours less coughing (p < 0.05). However, there was no significant difference 
between groups. No evidence showed that recovery in the propofol group was faster, so it was concluded that induction with 
propofol offered no advantage when anaesthesia is maintained with nitrous oxide and halothane for the periods of time reported 


in this study. 


Key words 


Anaesthetics, intravenous; thiopentone, propofol. 
Recovery. 


Propofol is an intravenous induction agent also used for 
maintenance of anaesthesia,!-7 and is compatible with a 
range of premedicants, neuromuscular blocking drugs and 
other anaesthetic agents. Recovery from propofol is much 
quicker than from other anaesthetic agents,®’® and some 
benefits persist up to 2 days after anaesthesia with 
propofol as the sole anaesthetic agent (Yeomans, Clyburn, 
Rosen and Robinson, unpublished observations). 

This present study assesses the quality of anaesthesia and 
psychomotor recovery pattern of patients following induc- 
tion of anaesthesia with either propofol or thiopentone and 
maintenance with nitrous oxide and halothane. 


Methods 


The study was approved by the Hospital Ethics Committee. 
Patients, ASA I and 2, aged between 16 and 65 years sche- 
duled for daycase dental procedures after informed consent 
had been given, were randomly allocated to two groups, 
which received either propofol or thiopentone as induction 
agent. Exclusions were made in the case of previous adverse 
experience of general anaesthesia, pregnancy, gross obesity 
and those taking any drugs or medication likely to influence 
the course of anaesthesia. 


Procedure 


Both the patient and the psychologist who assessed re- 
covery were blind to the identity of the induction agent. 
Each patient, unpremedicated, was instructed and allowed 
to become familiar with the psychometric tests on arrival 
at the hospital, after which baseline measures were taken. 
An 18-gauge cannula was inserted in a peripheral vein and 
flushed with lignocaine 10 mg on arrival in the operating 
theatre. Baseline pulse and arterial blood pressure readings 
were taken using a Hewlett-Packard HP 78352A monitor. 
Anaesthesia was induced with either propofol or thio- 
penone, titrated until unconsciousness occurred, gallamine 
10 mg and suxamethonium (1 mg/kg). A nasotracheal 
tube and a throat pack. were inserted and anaesthesia 
maintained with the patient breathing spontaneously 
through a Bain co-axial system 70% nitrous oxide in 
oxygen, with added halothane 1-3% as indicated by the 
response to surgery. Blood pressure and pulse rate were 
recorded 2 minutes after administration of the induction 
agent and subsequently at ‘4-minute intervals. The 
occurrence of apnoeic episodes, coughing or movement 
during induction or maintenance was recorded. The 
inhaled anaesthetics were stopped and the trachea 
extubated at the end of surgery. 
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Table 1. Details of patients. Values expressed as mean (SD). 





Propofol Thiopentone 

Age, years 28.7 23.4 
(10.7) (6.1) 

Weight, kg* 67.2 59.4 
(11.4) (11.5) 

Height, cm 169.1 164.2 
(7.8) (11.5) 

Induction dose, mg 193.8 334.2 
(51.8) (83.8) 
mg/kg 2.91 5.66 


(0.71) (1:31) 


*p < 0.05 significant difference between groups (Anova). 


The times at which each patient was able to open eyes, 
protrude tongue, give correct date of birth, sit up and 
stand unaided were recorded in the recovery room. 
Assessments of breathing, movement and the degree of 
wakefulness on the Steward Scale'® were made at 3, 5, 15 
and 30 minutes after anaesthesia was stopped and on 
discharge from the recovery ward. 

Psychomotor performance was assessed at | and 3 hours 
after the end of the procedure, and at the patient’s home 
on the following day. 


Psychometric tests 


The tests in the battery assessed cognitive functioning, 
visual—-motor impairment, reaction time and ataxia. Three 
tests were to measure visual—motor coordination, each asses- 
sing different component functions. All seven of the tests 
in the battery were standard psychometric measures with 
established use in psychological experimentation. 

Stroop test. Two sets of 25 cards, on each of which is 
printed one word in a coloured ink, were presented to the 
patient who was requested to read aloud the ink-coloured 
word. On one set, the nonconflict set, the words were 
animal mames, whilst on the conflict set were printed the 
names of colours, the name being different from the colour 
of the imk used for that card. The speed of reading each 
card set was recorded; the difference between the two times 
was an indication of ability to concentrate or attend to the 
task in hand.'! The Stroop test examines impairment of 
high level intellectual function, and is shown to be effective 
in psychopharmacology.!?~!4 

Digit span. Strings of numbers that increased in length 
from three upward were recited to the subject who had to 
repeat the string correctly, but in reverse order. This was 
continued until two consecutive errors were made; this 
gives an indication of short-term auditory memory capa- 
city, *? 

Visualisation. Printed on a sheet of paper were eight sets 
of 10 interwoven curved lines. The task was to trace each 
line from its source to its end-point. A time limit of 90 
seconds was set, with the number of lines traced correctly 
and incorrectly recorded to give an indication of ability to 
discriminate visual stimuli.!° This task is purely visual, and 
does not involve a motor component. 

Aiming. Three hundred circles of 2-mm diameter linked 
in lines øf 20 across a sheet of paper were presented to the 
subject who was asked to place a dot inside each circle 
within a time limit of 90 seconds. The number of dots cor- 
rectly and incorrectly placed within and outside the circles 
are recorded. This assesses hand-eye coordination;!© both 
visual and motor processes have to function together. 
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Dexterity. The task is to guide a loop along a twisted 
length of wire; when the loop touches the wire a buzzing 
sound is emitted. The time taken for each hand was re- 
corded as well as the number of touches. This task incorpor- 
ates a visual component, but is primarily to assess manual 
dexterity. 

Choice reaction time. This was measured by an apparatus 
with six buttons, arranged in an arc against a black back- 
ground at equal distances from a central point, which light 
up in a randomised order. The task was to press the buttons 
as soon as the light appeared, returning the finger to the 
central point between presses. The time taken to do this 
was recorded by the apparatus. 

Ataxia. The subject stood attached to an ataxiometer 
which measures the amount of forwards and backwards 
sway during a period of 15 seconds whilst the patient has 
closed eyes.!7 


Subjective effects 


State anxiety was measured pre-operatively and the next 
day on a visual analogue scale with the ends labelled ‘As 
anxious as I can imagine’ and ‘Not at all anxious’. Patients 
were presented with a sheet of Visual Analogue Scales for 
the following subjective after-effects at 3, 24 and 48 hours: 
shivering, feeling hot, sleepiness, headache, cough, nausea, 
vomiting, clumsiness, confusion, double vision, flush, de- 
pression, elation and weakness. 

The psychometric data were tested using a paired t-test 
to seek evidence of impairment for the whole sample and 
then an analysis of covariance technique (Anova) was used, 
with the baseline measure taken as the covariate to control 
for individual differences in baseline performance. 


Results 


Data were collected for 40 patients. Ten of the propofol 
group were female and 15 of the thiopentone group, one of 
whom did not complete the psychometric assessment. 

The details of the patients, as given in Table 1, show 
there to be no significant difference in age between groups 
(p > 0.05), but the propofol group, with a mean weight of 
67.2 kg (SD 11.37), was significantly heavier than the thio- 
pentone group, whose mean weight was 59.3 kg (SD 11.45; 
p < 0.05). However, there was no significant difference 
between groups in either height or weight/height ratio. The 
mean total dose of propofol was 193.8 mg, and of 
thiopentone 334.2 mg. The mean mg/kg dose for the 
propofol group was 2.91 (SD 0.71); for the thiopentone 
group 5.66 (SD 1.31). 

The duration of surgery and recovery times (Table 2) 
show no significant difference between the groups for either 
the duration of surgery or of anaesthesia. For the propofol 
group the mean duration of the operation was 25.6 minutes 
and the mean time from induction to the end of inhalation 
was 34.7 minutes. For the thiopentone group the mean dura- 
tion of the operation was 26.9 minutes and the mean time 
from induction to the end of inhalation was 36.2 minutes. 
None of these times showed a significant difference between 
groups. There was a low incidence of minor side effects at 
tracheal intubation, and no significant difference between 
groups (p > 0.05). The quality of induction and main- 
tenance of anaesthesia was satisfactory in all patients. The 
propofol group tended to take less time to respond to re- 
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EEE E PSA ao and oe times, minutes. Values covery tests, but at no point did this difference reach signifi- l 
; cance (p > 0.05). Furthermore (Table 3) the data from the 
Propofol Thiopentone Steward Scale also showed that the propofol group tended 
Duration of surgery 25.6 26.9 to have a higher mean score at the first four recovery points 
l (11.4) (16.8) (3, 5, 15 and 30 minutes after the end of anaesthesia), but 
Induction to cessation of anaesthesia 34.7 36.2 again at each point this difference failed to reach signifi- 
(11.7) (17.4) 
Cessation of anaesthesia to: cance (p > 0.05). 
opening eyes 10.1 HS 
protruding tongue i T ey Psychometric results 
Pee ne a A One patient who had propofol and two who had thio- 
(8.4) (1.5) pentone were incapable of attempting the psychometric as- 
sitting up 46.4 58.3 sessment at one hour. The psychometric results for the two 
l (26.6) (31.5) drug groups are given in Table 4. 
standing up 99.2 121.9 Cognitive functions. The data from the Stroop test pro- 
GL) (34.0) vided no evidence of cognitive impairment. However, the 
p > 0.05 (Anova). scores from the digit span test were significantly lower for 
the whole sample at one hour (p < 0.05), which suggests 
impaired short-term auditory memory, but there was no 
evidence of impairment by 3 hours. However, there was no 
Table 3. The Steward scores. Values expressed as mean (SD). cared a significant difference between the groups 
> 0.05). 
ae I i a I ee Visual-motor coordination. The results from the visualisa- 
3 minutes 1.7 0.7 tion task for the whole sample showed a significant 
EET a oat improvement in performance from baseline to the 3- 
| (2.4) (1.7) and 24-hour test points (p < 0.01), which would indicate 
15 minutes 5.1 48 that performance on this task improved with practice. 
(1.7) (1.6) Therefore the lack of significant improvement at one hour 
30 minutes 6.0 5.8 could be taken as evidence of impairment, as patients had 
Aeaischaes var oe not improved on baseline performance. There was no 
(0.0) (0.0) evidence of a'difference between groups (p > 0.05). 


p > 0.05 (Anova). Compared with the baseline measurements in the aiming 


Table 4. Psychomotor results (SD) by induction agent. Values expressed as mean (SD). 


Test Baseline 1 hour 3 hours 24 hours 

Pr. Th. Pr. Th. Pr. Th. Pr. Th. 

Stroop 4.9 4.6 5.5 1.4 5.1 3.3 3.6 2.5 
(5.2) (5.3) (13.3) (3.8) (3.4) (4.4) (3.3) (2.0) 

Digit span 4.9 4.7 4.7 4.3 5.1 4.5 4.9 4.6 
. (1.3) (1.1) (1.3) (1.3) (1.2) (1.1) (1.5) (1.3) 

Visualisation: correct 16.5 18.8 16.6 17.7 19.2 20.8 19.4 21.8 
(6.3) (4.1) (5.8) (6.0) (6.7) (5.4) (8.4) (7.2) 

errors 0.9 0.3 0.5 0.3 0.7 0.1 1.1 0.8 
(1.0) (0.7) (1.0) (0.6) (1.2) (0.3) (1.6) (1.6) 

Aiming: correct 133 147 117 123 143 155 147 165 

(28) (30) (27) (30) (32) (34) (32) (34) 

errors 2.6 1.0 3.8 14.6* 4.4 8.9 3.9 6.6 
(6.4) (2.6) (8.6) (26.9) (10.3) (17.9) (13.7) (15.5) 

Dexterity: right-hand time 21.3 20.1 20.5 16.1 17.8 16.7 20.3 18.8 
(9.1) (8.2) (9.3) (6.1) . (6.5) (5.5) (7.8) (7.0) 

errors 3.8 4.6 9.7 7.0 5.5 6.3 4.1 2.9 
(4.1) (3.1) (9.7) (5.3) (6.4) (5.1) (5.1) (2.7) 

Dexterity: left-hand time 22.0 18.5 23.1 17.4 20.8 19.2 23.3 21.2 
(9.3) (7.5 (GL (6.0) (7.7) (6.0) (8.9) (9.1) 

errors 5.9 7.1 9.6 13.5 6.8 7.7 6.6 7.5 
(4.3) (5.1) (7.7) (6.0) (6.4) (4.0) (5.3) (5.5) 

Choice reaction time 66.0 64.8 78.4 82.5 71.5 69.3 69.0 67.8 
(9.7) (9.5) (25.1) (19.7) (20.6) (10.2) (15.4) (14.1) 

Ataxia 20.8 21.1 — — 28.8 37.7 27.3 23.1 
(9.2) (9.0) — — (31.3) (17.1) (15.6) (9.4) 


*p < 0.05, significant difference between groups (Anova). 


task, patients completed significantly fewer circles correctly 
at one hour, (p < 0.001) and made more mistakes, 
(p < 0.05). They were still making more errors than pre- 
operatively (p < 0.05) at 3 hours, but had increased the 
number of correctly completed circles significantly above 
the baseline measures (p < 0.05), as also occurred at 24 
hours, (p < 0.05). 

The results from the dexterity task for the whole sample 
showed two trends: firstly patients made significantly more 
mistakes with each hand at one hour postoperatively, 
(p < 0.001) and at 3 hours there was evidence that the 
error rate with the right hand was still above baseline 
(p < 0.05). Secondly, patients took less time to complete 
the task than pre-operatively with the right hand at one 
hour (p < 0.05), 3 hours (p < 0.01) and 24 hours 
(p < 0.05). This suggests that they achieved speed at the 
cost of accuracy. The increased rate of completion coupled 
with a higher error rate on these two tasks, dexterity and 
aiming, may indicate an impairment in attention. Signifi- 
cantly more errors were made by the thiopentone group, 
(p < 0.05) at one hour. This could mean that the 
thiopentone patients were more impaired than those given 
propofol, but it is the only significant difference in a 
battery of 48 test results and a significant difference could 
be expected to appear in one of 20 results by chance. 

Psychomotor functions. There was evidence that the 
patients psychomotor functioning was impaired postoper- 
atively. Patients were unable to stand at one hour, and for 
the whole sample at 3 hours the degree of involuntary sway 
as measured by ataxiometer was stil significantly worse 
than the pre-operative level (p < 0.01). However there was 
no significant difference between groups. Reaction time for 
the whole sample at one hour was significantly longer than 
pre-operatively (p < 0.01), and although this effect was less 
marked by 3 hours it was still significantly above baseline 
(p < 0.05). Again there was no significant difference between 
groups. 


Subjective effects results 


Anxiety, by the following day as measured by visual an- 
alogue, had reduced significantly from the pre-operative 
level (p < 0.001) and there was no evidence of a difference 
between the drug groups (p > 0.05). Analysis of the visual 
analogues showed that the incidence of after effects had 
reduced from the 3 hours test. The sample reported feeling 
significantly less clumsy (p < 0.05) by 24 hours, and re- 
ported a lower incidence of blurred vision (p < 0.05) and 
shivering (p < 0.05). They reported significantly less sleep- 
iness (p < 0.001) by 48 hours, less clumsiness and less weak- 
ness, and less coughing (p < 0.05). Sleepiness and headache 
had also significantly reduced between 24 and 48 hours 
(p < 0.001, p < 0.05). However, the visual analogues 
showed only one difference between the groups: at 24 hours 
the propofol group reported more coughing (p < 0.05). 


Discussion 


Commonly accepted ratios for equipotency for propofol 
and thiopentone range between 0.83 and 0.4.!8-2! The 
ratio of equipotency in this study (since the doses were 
those required to produce unconsciousness) was 0.51 which 
accords with those figures. The results indicated that there 
was cognitive impairment across the sample as a result of 
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the anaesthetic drugs, but this was evident only in the 
memory task; the higher levels of functioning, as assessed 
by the Stroop test, did not seem to be significantly altered. 
Visual motor coordination was also shown to be impaired, 
as evidenced by the aiming and dexterity tasks. The tend- 
ency for patients to improve over time in the visualisation 
task suggests that this test may have been subject to learn- 
ing effects, and consequently this may have masked the 
extent to which the purely visual component of visual 
motor coordination was affected by the drugs used. 

It is, however, apparent that the motor functions of the 
patients were significantly affected by the anaesthetic drugs 
up to 3 hours later. This is shown in the data from all four 
tasks which required motor skills. These data suggest that 
patients are still significantly impaired in psychomotor func- 
tions at the time when they are customarily discharged from 
hospital. 

However, unlike previous studies, these results show little 
difference in recovery between the groups. Their psy- 
chomotor responses were affected similarly, and there was 
little difference in the subjective ratings of after effects. The 
propofol group by chance were heavier, and more of them 
were female, so the data were re-analysed controlling for 
weight and sex. However, these analyses showed no evi- 
dence that the lack of comparability between the groups 
had suppressed an effect of the drugs. 

The lack of advantage for the propofol group in this 
study contrasts with that of an earlier study using the same 
anaesthetic technique’ which showed the reaction times of 
the propofol group to be significantly faster than the thio- 
pentone group 90 minutes postoperatively and over the fol- 
lowing 2 days. The studies differ in the machinery used to 
measure reaction time, the times of the test points, and the 
use of premedication. However, it is not apparent that these 
factors could be expected to produce the contrasting results. 
Moreover, as five of the seven tests used in this battery 
showed significant evidence of impairment, it must be con- 
cluded that those tests were suitable for this type of assess- 
ment, and sensitive to the effects of the anaesthetic drugs used. 

It would seem that the duration of halothane anaesthesia 
in this study must have reduced the advantage shown with 
propofol in previous research. Here it must be concluded 
from the results reported that there is no evidence of an 
advantage in using propofol as an induction agent for 
unpremedicated patients, when anaesthesia is subsequently 
maintained with nitrous oxide and halothane for the length 
of time of this present study. 
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Propofol_fentanyl anaesthesia for coronary artery surgery 
and cardiopulmonary bypass 


G. N. RUSSELL, E L WRIGHT, M. A. FOX, E. J. DOUGLAS AND LD. COCKSHOTT 


Summary 


A two-stage propofol infusion combined with fentanyl was used to maintain anaesthesia during coronary artery surgery in 
patients with good ventricular function. Whole blood propofol concentrations were measured at frequent intervals; plasma 
protein binding was measured before, during and after cardiopulmonary bypass. An initial infusion rate of 10 mg/kg/hour 
provided good protection from the pressor response to sternotomy. A predictable steady state concentration was achieved in the 
prebypass period with a maintenance infusion rate of 3 mg/kg/hour. The onset of bypass resulted in a small decrease in propofol 
concentration as a result of haemodilution. Induced hypothermia resulted in an increase in propofol concentration which returned 
rapidly to the prebypass steady state value during rewarming. The free propofol fraction increased during cardiopulmonary 


bypass. No patient had any recall of operative events or required inotropic support during weaning from bypass. 


Key words 


Anaesthesia; cardiovascular. 
Anaesthetics, intravenous; propofol. 


Propofol, a new intravenous anaesthetic agent, is suitable 
for maintenance of anaesthesia by infusion. It has been 
used recently for coronary artery surgery performed during 
cardiopulmonary bypass (CPB).!:? Hypothermic CPB 
causes many physiological changes which have clinically 


significant effects on the disposition and elimination of 
drugs.* This study was designed to assess the suitability of 


a two-stage propofol infusion for cardiac surgery and in 
particular to study the effect of hypothermic CPB on the 
kinetics of the drug. 


Methods 


The study received institutional ethics approval and each 
patient gave written informed consent. Ten male patients 
were studied; all were scheduled for coronary artery surgery 
with internal mammary artery anastomosis to the left an- 
terior descending coronary artery. All had good or only 
moderately impaired ventricular function as defined by an 
ejection fraction of approximately 50%. All were receiving 
maintenance doses of a _ beta-adrenoceptor antagonist 
(metoprolol or atenolol), a calcium antagonist (nifedipine) 
and a nitrate (isosorbide dinitrate or glyceryl trinitrate). 
These drugs were continued up to and including the morn- 
ing of operation. 


Premedication consisted of sodium amylobarbitone 300 
mg on the evening before operation and diazepam 10-15 
mg one hour before operation. Radial artery pressure 
monitoring was established under local anaesthesia. 
Electrocardiographic (ECG) monitoring was applied and 
lead II displayed continuously. Anaesthesia was induced 
with fentanyl 25 pg/kg, diazepam 0.1 mg/kg and 
pancuronium 0.15 mg/kg, and the lungs were ventilated 
with oxygen-enriched air to normocapnia. An infusion of 
propofol at the rate of 10 mg/kg/hour was established 
through a dedicated peripheral arm vein 10 minutes before 
skin incision and continued for 15-20 minutes during 
which time sternotomy and sternal spread were performed. 
The infusion was then reduced to a maintenance rate of 3 
mg/kg/hour until the final skin suture had been inserted. 
An additional dose of fentanyl 10 uwg/kg was administered 
before the start of CPB. The time from the end of infusion 
to response to command was noted, and all patients were 
questioned postoperatively about dreaming or recall of 
operative events. 

CPB was effected by cannulation of both venae cavae 
and the ascending aorta. The circuit, incorporating a mem- 
brane oxygenator, was primed with 3 litres of compound 
sodium lactate solution. Hypothermia to a nasopharyngeal 
temperature between 25°C and 27°C was induced with an 
in-circuit heat exchanger. A pump flow of 2.41 litres/minute/ 
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Tabie 1. Haemodynamic parameters before and during propofol infusion. Data are expressed as mean (SD). 


Awake Postinduction Postintubation Presternotomy Post-sternotomy 
Heart rate (beats/minute) 70 (8) 69 (13) 71 (16) 75 (16) 78 (16) 
Systolic arterial pressure (mmHg) 117 (7) 101 (8) 113 (20) 114 (13) 125 (14) 
Mean arterial pressure (mmHg) 80 (12) 68 (3) 77 (11) 80 (11) 84 (13) 
Diastolic arterial pressure (mmHg) 63 (11) 52 (3) 60 (8) 63 (I1) 67 (12) 


sqm body surface area was maintained during normo- 
thermia but reduced to 1.8] litres/minute/sq m during 
hypothermia. 

Measurements of heart rate (HR), systolic (SAP), mean 
(MAP) and diastolic arterial pressure (DAP), were meas- 
ured in the awake state, after tracheal intubation and after 
sternotomy using a transducer calibrated against a mercury 
manometer. In addition, any requirement for inotropic sup- 
port during weaning from CPB was noted. 

Whole blood samples (3 ml) for measurement of propofol 
concentrations were collected from the indwelling radial 
artery cannula into tubes that contained lithium heparin at 
5-minute intervals during the initial propofol infusion and 
also at 5-minute intervals from 30 minutes after the start of 
the maintenance infusion until bypass. During bypass, eight 
to 14 samples were taken from the pump arterial line during 
the cooling phase and two to six during the rewarming 
phase. Seven to 12 samples were taken from the radial 
artery cannula after bypass. Plasma samples for propofol 
protein-binding estimation were taken from three subjects. 
The propofol concentrations in blood and plasma/dialysis 
buffer were determined by the high pressure liquid chrom- 
atographic method described by Plummer.* Propofol 
plasma protein-binding on samples collected into lithium 
heparin and stored at +4°C was estimated using the “Dia- 
norm’ equilibrium dialysis method described by Weder er 
al.4 

A separate in vitro study was performed after the acquisi- 
tion of the m vivo protein binding results. The aim was to 
determine whether heparin had any direct effect on 
protein-binding of propofol. Blood samples from three 
healthy young volunteers were taken into flasks that con- 
tained potassium oxalate (to a final concentration of 3 
mg/ml) and lithium heparin (0.15 and 0.19 mg/ml). The 
plasma was removed, pooled for each anticoagulant, spiked 
with 14C-propofol over the concentration range 0.5-5 
ug/ml and subjected to equilibrium dialysis as above. Propo- 
fol concentrations were determined by scintillation count- 
ing. 

Statistical analysis of the haemodynamic data was un- 
dertaken with a paired t-test. A p value of <0.05 was taken 
to be significant. 


Results 


The mean age of the patients was 53 years (range 32-65 
years). The mean weight was 75.6 kg (range 60-90 kg). 
There was no significant haemodynamic response to 
tracheal intubation. The slight increase in arterial pressure 
in response to sternotomy was neither clinically nor 
statistically significant (Table 1). One patient received 
0.5% enflurane in the prebypass period because of 
sweating and apparently light anaesthesia. None of the 
patients required inotropic support during weaning from 
CPB, and none had ECG or cardiac enzyme evidence of 
myocardial infarction in the peri-operative period. 


Propofol concentrations increased rapidly during the 10 
mg/kg/hour infusion to reach a mean (SEM) concentration 
of 4.85 (0.23) ug/ml at 15 minutes. Concentrations were 
generally stable from the earliest sampling time (30 min- 
utes) after the start of the 3 mg/kg/hour infusion; on 
average, seven samples were taken during this period. 
Individual mean concentrations for all samples taken 
during the second infusion up to bypass (‘apparent steady 
state’) ranged from 1.81 to 2.77 ug/ml with an overall 
mean of 2.38 ug/ml. The onset of CPB was accompanied 
by a rapid decline in concentrations; individual trough 
levels ranged from 50.5% to 78.0% of the corresponding 
mean prebypass values and occurred at 2 to 10 minutes 
after the start of CPB. Thereafter, the propofol concentra- 
tions recovered rapidly, and reached an overall mean of 
98.2 (5.4) % of the prebypass concentration by 20 minutes 
after the start of CPB. This upward trend continued during 
hypothermic CPB to reach an overall mean concentration 
of 2.80 (0.14) ug/ml, or 118 (5) % of the mean prebypass 
values. Concentrations decreased to 101 (6)% of the mean 
prebypass values 20 minutes after the start of rewarming. 
The propofol concentration increased slightly during the 
postbypass infusion in all patients. The mean ratio of 
radial arterial to pump arterial concentrations (n = 6) was 
1.000 (0.001), and this confirmed the validity of using the 
two sampling sites. The whole blood propofol concentra- 
tions at specific time periods are displayed on a 
representative time scale in Figure 1. 

The free fraction of propofol in plasma ranged from 
3.5% to 6.6% before CPB and increased by a factor of 1.5 
to 3 during bypass. The free fraction after CPB decreased 
to prebypass values in two patients and increased to ap- 
proximately twice the prebypass value in the third. 

The mean proportion of }*C-propofol unbound in 
plasma was 3.0 (0.3)% (n = 16), 2.0 (0.1)% and 2.4 (0.0)% 
for blood drawn from healthy young volunteers into 
potassium oxalate (3 mg/ml), or lithium heparin (0.15 and 


Blood propofol concentration (:49/ml} 





Time (minutes) 


Fig. 1. The fluctuations in blood propofol concentration through- 

out the operative procedure. The time scale shows the mean time 

taken to specific events such as the onset of cardiopulmonary 

bypass (CPB), induced hypothermia, and the end of bypass. Bars 
represent SEM. 
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0.19 mg/ml) respectively. There was no trend in protein 
binding with propofol concentration over the range 0.5-5 
ug/ml. 

The mean (SD) time from end of infusion to movement 
on command was 65 (23) minutes. No patient experienced 
dreaming or had any recall of operative events when ques- 
tioned 2 days and 2 weeks after the procedure. 


Discussion 


The administration of the rapid initial infusion (10 mg/kg/ 
hour) of propofol served as a loading infusion for the 3 
mg/kg/hour maintenance rate with the result that an “appar- 
ent steady state’ concentration had been achieved after 30 
minutes at this lower rate. It has been reported that fentanyl 
reduces the clearance of propofol administered as a single 
bolus dose.° However, the mean (SEM) apparent steady 
State value of 2.38 (0.10) ug/ml in our study group is very 
similar to the calculated steady state value (2.43 ug/ml) 
when the same infusion rate was administered to normo- 
tensive patients who underwent body surface operation 
and whe did not receive fentanyl.” Thus, no obvious effect 
of fentanyl on the pharmacokinetics of propofol was seen 
in this study. 

Propofol was not used for induction of anaesthesia. A 
pilot study using a bolus dose of 1.5 mg/kg resulted in a high 
incidence of hypotension, which occasionally required inter- 
vention with vasopressors. Patrick ef al.8 also reported a 
variable and sometimes severe reduction of arterial pressure 
after a bolus dose of 1.5 mg/kg in patients with coronary 
artery disease. This would be unacceptable in our high risk 
study group, all of whom had disease of at least three cor- 
onary vessels. The lack of significant pressor response to 
intubation after induction of anaesthesia with moderate 
doses of fentanyl and diazepam is in keeping with our usual 
experience. Hypertensive responses to sternotomy and 
sternal spread are ablated poorly even by very high doses of 
fentanyl as the sole anaesthetic.°:!° However, the use of the 
10 mg/kg/hour infusion of propofol during this period was 
accompanied by excellent haemodynamic stability. 

The infusion was reduced to 3 mg/kg/hour after stern- 
otomy when surgical stimulation was less intense. This con- 
stant rate infusion facilitated the determination of changes 
in propefol concentration with kinetically important events 
such as the onset of CPB. However, this dose is not ade- 
quate for all patients as demonstrated by the requirement 
for supplemental enflurane in one patient in the prebypass 
period. 

The rapid but transient decrease in propofol concentra- 
tions after the onset of CPB was due primarily to acute 
haemodilution with the 3-litre crystalloid pump prime. The 
recovery to prebypass concentrations by about 20 minutes 
results probably from a combination of redistribution of 
propofol from tissues into blood and the physiological 
changes that result from the onset of bypass. Distribution 
of propofol occurs rapidly after a single bolus dose 
(distribution half-life 2-4 minutes)°®~!! and equilibrium of 
this phase is achieved 10-15 minutes after administration. It 
would be expected that distribution equilibrium after 
haemodilution should be achieved in a similar time. 

The clearance of propofol is dependent on liver blood 
flow. Hepatic perfusion is reduced during hypothermia as 
a result of intrahepatic shunting of blood.!? Systemic perfu- 
sion (and thus hepatic blood flow) is also reduced at this 


time. In addition, hepatic microsomal enzyme activity is 
reduced in a temperature-dependent fashion. These pro- 
cesses would be expected to reduce propofol clearance and 
may explain the overshoot to blood concentrations higher 
than those observed before bypass. The rapid decrease in 
blood concentrations during rewarming to a value identical 
to those observed before bypass confirms the rapid re- 
versibility of the physiological changes during hypothermic 
bypass; clearance rates for propofol had returned to 
prebypass levels after 20 minutes of rewarming. The slight 
increase in concentration after the termination of bypass 
was a result of the infusion of residual blood that 
contained propofol from the pump reservoir. 

The trends observed in this study are very similar to those 
reported for etomidate! during a zero-order infusion of 
the agent, as would be expected from a drug with a similarly 
high clearance rate. The observed decrease in propofol pro- 
tein-binding during bypass, and recovery after bypass, are 
similar to those reported for thiopentone!'*+ during an 
exponentially decreasing infusion rate for procedures that 
involved CPB. The changes in binding may be related to 
competition for protein-binding sites by free fatty acids 
released by stimulation of lipoprotein lipase activity after 
heparin administration. Similar alterations in protein- 
binding after heparin administration have been noted with 
other drugs.'* Lithium heparin was used as the anti- 
coagulant for all samples taken in this study and would 
have been present in blood samples at a concentration of 
approximately 0.15 mg/ml prebypass and up to 0.2 mg/ml 
during bypass. No displacement of propofol from protein- 
binding sites in volunteer blood was observed with these 
concentrations of heparin compared with blood taken 
into potassium oxalate. No precautions were taken to 
inactivate lipoprotein lipase in blood samples collected 
from the patients; it is possible that free fatty acid 
release, initiated in vivo, continued in vitro and resulted 
in increased displacement of propofol from protein- 
binding sites. 

This propofol-fentanyl anaesthetic technique may have 
a number of advantages for coronary artery surgery. An 
anaesthetic technique based on high dose opioids alone may 
necessitate prolonged ventilation and larger quantities of 
vasopressors, and fluids may be required in the postoper- 
ative period in comparison with alternative techniques.!° If 
a technique based on volatile anaesthetic agents is used 
during CPB the concentration is usually reduced con- 
siderably before weaning from bypass in order to avoid 
myocardial depression;'’ at this time the patients are normo- 
thermic and awareness associated with this procedure is 
well documented.'* The constant infusion of propofol at 
3 mg/kg/hour during bypass was not associated with dream- 
ing or recall of operative events. However, care must be 
taken in extrapolation from a study group of this size, par- 
ticularly if different doses of adjuvant anaesthetic agents 
are used. 

None of the patients required inotropic support during 
weaning from CPB despite therapeutic blood propofol 
levels at the end of the procedure. The haemodynamic ef- 
fects of propofol at 1 MIR (Minimum Infusion Rate) !° 
are not significantly different from those of Althesin, and 
result in less myocardial depression than equipotent con- 
centrations of any of the volatile anaesthetic agents. Thus 
the possibility of awareness should be reduced considerably 
without the haemodynamic sequelae of the volatile an- 
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aesthetic agents or the prolonged depression of ventilation ` 


associated with high-dose opioids. The two-stage propo- 
fol infusion combined with a moderate dose of fentany! 
achieved good ‘haemodynamic stability and prevented the 
pressor response to sternotomy. The changes in blood 
propofol concentration during CPB were predictable, and 
anaesthesia was maintained without compromising the 
restoration of spontaneous circulation. The combination of 
low-dose opioid and rapidly cleared hypnotic should 
facilitate early extubation after cardiac surgery. A larger 
comparative study would be necessary to evaluate further 
this potential advantage of the technique. 
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Alfentanil requirement in Crohn’s disease 


Increased alfentanil dose requirement in patients with Crohn’s disease 


B.J: GESINK-VAN DER VEER, A.G.L.BURM, P.J. HENNIS ano J. G. BOVILL 


Summary 


The dose requirement of alfentanil as a supplement to nitrous oxide anaesthesia was studied in 13 patients with Crohn's disease 
and seven control patients all of whom underwent laparotomy. Alfentanil was administered as a variable rate infusion with 
supplemental bolus injections titrated to the patient's needs. The alfentanil requirement was independent of the duration of 
surgery and was significantly higher in patients with Crohn’s disease than in control patients. The results indicate that Crohn's 


disease alters the dose requirement of alfentanil. 


Key words 


Analgesics, alfentanil. 
Surgery: laparotomy. 


The pharmacokinetics and pharmacodynamics of drugs, 
and thereby the dose requirement, may be altered by 
disease. Recognition of these effects is important to avoid 
undesirable overdosage or underdosage. 

We have had the impression for some time that the 
opioid requirement during anaesthesia is higher in patients 
with Crehn’s disease than in other patients who undergo 
similar @perations. Consequently, we compared the dose 
requirement of alfentanil in patients with Crohn’s disease 
with that in a control group of patients during elective 
abdominal surgery. 


Methods 


Twenty patients (ASA grade | or 2) were studied during 
elective abdominal surgery. Thirteen patients had his- 
tologically and(or) radiologically proven Crohn’s disease 
and seven other patients without Crohn’s disease served as 
a control group. All patients had normal renal and hepatic 
function. The study was approved by the Committee on 
Medical Ethics of the University of Leiden. Informed 
consent was obtained from all patients. 

The patients were premedicated with oral diazepam 0.15 
mg/kg about 2 hours before, and intramuscular atropine 
0.5 mg 30 minutes before, induction of anaesthesia. A 
venous blood sample was obtained immediately before 
induction of anaesthesia for determination of the plasma 
alpha,-acid glycoprotein (AAG) concentration. Plasma was 


separated from blood and stored at — 20°C until assayed. 
AAG plasma concentrations were determined by radio- 
immunodiffusion. ! 

Each patient breathed 100% oxygen for 2 minutes, and 
anaesthesia was induced with alfentanil 100 pg/kg given 
over 30 seconds, and thiopentone 2-5 mg/kg. Suxameth- 
onium | mg/kg was given to facilitate intubation of the 
trachea. Immediately after the induction dose of alfentanil, 
a continuous infusion of alfentanil 50 yg/kg/hour was 
started, using an infusion pump. 

Pancuronium 50 wzg/kg was given after tracheal 
intubation and the lungs were ventilated with 66% nitrous 
oxide in oxygen. Ventilation was adjusted to maintain an 
end-tidal carbon dioxide concentration between 4 and 4.5 
volumes percent for the entire operation. Only minimal 
additional doses of pancuronium necessary for surgery 
were given so that somatic responses could be identified. 
The electrocardiogram was displayed continuously and 
arterial pressure was measured and recorded automatically 
every 3 minutes. 

An internal jugular vein was cannulated for measurement 
of central venous pressure. Nasopharyngeal temperature, 
urine production and blood loss were recorded every 15 
minutes. Fluid losses were replaced by saline or whole 
blood, as indicated, to maintain the central venous 
pressure between 8 and 10 mmHg. 

The infusion rate of alfentanil was adjusted to maintain 
adequate anaesthesia. The occurrence of one of the 
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Table 1. Patient data: patients with Crohn’s disease. 


Duration 
of Blood 
Age Weight surgery loss 
Patient (years) (kg) Sex Surgery* (minutes) (ml) 
l 31 50 F C 165 1000 
2 32 61 F ADH 115 100 
3 27 47 M SBR 142 1400 
4 42 77 M C 281 1300 
5 33 55 F IL 153 1700 
6 26 61 F IL 139 600 
7 17 55 F ADH 197 850 
8 45 55 M C 108 2300 
9 34 54 F SBR 100 200 
10 24 68 M IL 122 665 
Il 31 55 F ADH 208 1000 
12 36 68 F SBR 150 1000 
13 27 58 F IL 134 510 
Median 3I 55 — — 142 1000 


*C, colectomy; ADH, adhesiotomy; SBR, small bowel resection; 
IL, ileocaecal resection. 


Table 2. Patient data: control patients. 


Duration 

of Blood 

Age Weight surgery loss 

Patient (years) (kg) Sex Surgery* (minutes) (ml) 
l 21 62 M PC 337 2000 

2 47 85 F C 137 1409 

3 20 60 M PC 373 2000 

4 38 8l F SBR 79 100 

5 46 50 F S 209 900 

6 30 61 F ADH 69 200 

7 43 66 M HSV 81 150 
Median 38 62 co — 137 900 


*PC, proctocolectomy; C, colectomy; ADH, adhesiotomy; SBR, 
small bowel resection; S, sigmoidectomy; HSV, highly selective 
vagotomy. 


Table 3. Incidence of responses during anaesthesia. Data are 

presented as the median (range) number of response episodes per 

patient. Total response episodes = the total number of responses 

per patient. More than one type of response that occurred at the 
same time was counted as one response episode. 


Crohn’s Control 
Total response episodes 6 7 
(3-14) (1-23) 
Haemodynamic responses 
SAP* > normal + 15 mmHg 3 4 
(0-9) (1-8) 
Heart rate > 90 beats/minute 4 
(1-12) (0-18) 
Somatic responses I Z 
(0-14) (0-7) 
Other autonomic responses l 
(%7) 


* SAP, systolic arterial pressure. 


following responses to surgical stimuli was taken as an 
indication of inadequate anaesthesia:? increase of systolic 
arterial pressure greater than 15 mmHg above ‘normal’ 
(‘normal’ systolic blood pressure was defined as the 
average of three measurements made at the time of 
admission to the hospital, on the morning of surgery 
before premedication and just before induction of 
anaesthesia); a heart rate greater than 90 beats/minute in 
the absence of hypovolaemia; somatic responses (swallow- 
ing, coughing, eye opening or body movements); other 
autonomic signs of inadequate anaesthesia such as 


lacrimation, flushing or sweating. If a response occurred, 
alfentanil 10 ug/kg was given as a bolus and the infusion 
rate was increased by 25 ug/kg/hour to a maximum rate of 
200 ug/kg/hour. If a patient did not respond during a 15- 
minute period the alfentanil infusion rate was decreased by 
25 ug/kg/hour to a minimum rate of 25 yg/kg/hour. 

The alfentanil infusion was discontinued 10 minutes 
before the anticipated end of surgery and nitrous oxide 
administration was stopped at the end of the operation. 
The residual muscle relaxation was reversed by neostigmine 
1 mg. The trachea was extubated if the tidal volume was 
greater than 7 ml/kg, the respiratory rate above 10 
breaths/minute and the end-tidal carbon dioxide below 
6.5%. If a patient did not regain adequate ventilation 
within 10 minutes after discontinuation of nitrous oxide, 
naloxone 0.04 mg was administered intravenously every 1— 
2 minutes until adequate spontaneous ventilation was 
established. 

The incidences of responses that indicated inadequate 
anaesthesia in the two groups were analysed by Fisher’s 
Exact Test. 

The alfentanil requirement in yug/kg/minute (excluding 
the initial bolus dose) was calculated for each patient. 
Spearman rank correlation coefficients were calculated to 
assess possible relationships between the alfentanil require- 
ment and the duration of the alfentanil infusion and 
alfentanil requirement and plasma AAG concentrations 
within each patient group. Differences in the alfentanil 
requirements, the plasma AAG concentrations and the 
blood loss between the groups were evaluated with the 
Mann-Whitney U test. Differences were considered statis- 
tically significant if p < 0.05. Values are presented as 
median unless specified otherwise. 


Resalts 


Details of the patients are listed in Tables | and 2. The two 
groups were comparable with respect to age, weight, sex, 
types and duration of surgery, and blood loss. Four of the 
13 patients with Crohn’s disease were receiving salazo- 
pyrine medication pre-operatively, and seven of the 13 
patients were receiving corticosteroids. Patients with 
Crohn’s disease had a higher heart rate before surgery 
(82 beats/minute) than control patients (70 beats/minute). 

The incidences of haemodynamic, somatic and other 
autonomic responses to noxious surgical stimuli in the two 
groups are shown in Table 3. Frequently, more than one 
type of response occurred at the same time. The incidences 
of each of the responses that indicated inadequate 
anaesthesia were similar in both groups. 

‘Tables 4 and 5 show the durations of infusion, alfentanil 
requirements and plasma AAG concentrations in patients 
with Crohn’s disease and control patients respectively. The 
duration of alfentanil administration in the patients with 
Crohn’s disease did not differ significantly from that in the 
control group. The alfentanil requirement within each 
group was independent of the duration of alfentanil 
administration. The alfentanil requirement in patients with 
Crohn’s disease was significantly higher than in control 
patients (p = 0.02). A plasma AAG concentration could 
be determined in 18 of the 20 patients. The plasma AAG 
concentrations in patients with Crohn’s disease were 
significantly higher than those in the control patients 
(p < 0.02). However, there was no correlation between 


Table 4. Duration of alfentanil infusion, alfentanil requirement 
and plasma concentration of AAG in patients with Crohn's 
disease. 





Duration of infusion Alfentanil requirement AAG 


Patient (minutes) (ug/kg/minute) (g/litre) 
l 178 1.16 1.58 
2 82 0.96 — 
3 153 1.19 0.83 
4 283 2.59 0.84 
5 172 2:01 1.24 
6 156 3.89 0.93 
7 210 2.74 0.38 
8 135 1.85 1.50 
9 114 2.14 0.62 
10 1S] 1.03 1.17 
l1 215 2.85 1.29 
12 163 3.42 0.63 
13 157 0.77 0.73 
Median 157 2.14 0.89 


Table 5. Duration of alfentanil infusion, alfentanil requirement 
and plasma concentration of AAG in control patients. 


Duration of infusion Alfentanil requirement AAG 


Patient (minutes) (g/kg/minute) (g/litre) 
l 383 0.61 0.40 
2 181 1.13 0.82 
3 427 1:35 0.44 
4 88 0.59 0.70 
5 224 0.86 0.38 
6 86 0.69 0.5] 
7 103 2.15 = 

Median 181 0.86 0.48 





plasma AAG concentrations and alfentanil requirement 
within either group. 

Eighteen patients regained spontaneous ventilation 
within 10 minutes of discontinuation of nitrous oxide at 
the end of the operation. Naloxone was administered to 
one patient with Crohn’s disease (0.04 mg) and one patient 
in the control group (0.12 mg) before tracheal extubation. 


Discussion 


The present study demonstrates an increased dose 
requirement of alfentanil, given as a supplement to nitrous 
oxide—oxygen anaesthesia, in patients with Crohn’s disease 
compared with a control group of patients who underwent 
similar surgery. 


The elinical criteria upon which the administration of 


alfentanil was based included a heart rate that exceeded 90 
beats/munute. The fact that the resting heart rate was higher 
in the group of patients with Crohn’s disease might have led 


to relative overdosage of alfentanil in these patients if 


additional doses of alfentanil had been given predominantly 
as a result of an elevated heart rate. However, there was no 
difference between the groups in this or any other of the 
criteria used to define inadequate anaesthesia. Fur- 
thermore, if relative overdosage due to this cause had 
occurred in the patients with Crohn’s disease, this should 
have been reflected in a higher incidence of respiratory 
depression at the end of surgery and consequently a higher 
requirement for naloxone. This was not the case. 

The mcreased requirement for alfentanil in patients with 
Crohn’s disease may be explained by both pharmacokinetic 
and pharmacodynamic factors. Theoretically, a larger 
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volume of distribution and a higher total plasma clearance 
in patients with Crohn’s disease could result in an 
increased alfentanil dose requirement. Unfortunately, 
plasma concentrations of alfentanil were not measured in 
this study. 

AAG (or orosomucoid) is the major binding protein for 
alfentanil.s AAG plasma concentrations are increased in 
some diseases characterised by chronic inflammation, such 
as Crohn’s disease.t5 AAG plasma concentrations were 
higher in patients with Crohn’s disease in this study. 
Therefore, protein-binding of alfentanil would be expected 
to be higher in patients with Crohn’s disease than in 
control patients. Increased binding has been described for 
propranolol and chlorpromazine; like alfentanil, these are 
basic drugs that bind avidly to AAG.°’’ A higher protein- 
binding would result in a decreased free fraction of 
alfentanil. Drug effect is believed to be related to the free 
plasma concentration of a drug; thus, this decreased free 
fraction would be expected to result in less drug effect for a 
given dose. If this were true, a correlation would be 
expected between plasma AAG concentrations and 
alfentanil dose requirement in patients with Crohn’s 
disease. No such correlation was found in this study. It is 
possible, however, that this correlation between plasma 
AAG concentrations and alfentanil requirement may have 
been complicated by other factors such as concurrent 
medication. Several of the patients with Crohn’s disease 
received salazopyrine and corticosteroids pre-operatively. 
We are not aware of any studies that have documented the 
influence of these drugs on either the pharmacokinetics or 
pharmacodynamics of alfentanil. 

Alternatively, the altered dose-response relationship of 
alfentanil in patients with Crohn’s disease may be 
explained by a change in pharmacodynamics. Patients with 
Crohn’s disease might be less sensitive than control 
patients to the analgesic effects of alfentanil. 


Acknowledgments 


The authors thank Dr J. H. M. Souverijn for determining 
plasma AAG concentrations and Mrs M. P. M. Toelen 
and Mrs W. C. E. van Leeuwen for typing the manuscript. 


References 


l. MANCINI G, CARBONARA AO, HEREMANS JF. Immunochemical 
quantitation of antigens by single radial immunodiffusion. 
Immunochemistry 1965; 2: 235-54. 

2. AusEMS ME, HuG CC Jr, De LANGE S. Variable rate infusion 
of alfentanil as a supplement to nitrous oxide anesthesia for 
general surgery. Anesthesia and Analgesia 1983; 62: 982-6. 

3. MEULDERMANS WEG, HURKMANS RMA, HEYKANTs JJ. Plasma 
protein binding and distribution of fentanyl, sufentanil, 
alfentanil and lofentanil in blood. Archives Internationales de 
Pharmacodynamie et de Therapie 1982; 257: 4-19. 

4. WEEKE B, JARNUM S. Serum concentration of 19 serum proteins 
in Crohn’s disease and ulcerative colitis. Gut 1971; 12: 297-302. 

5. Pettit SH, HOLBROOK IB, IRVING MH. Comparison of clinical 
scores and acute phase proteins in the assessment of acute 
Crohn’s disease. British Journal of Surgery 1985; 72: 1013-6. 

6. PIAFSKY KM. Disease-induced changes in the plasma binding 
of basic drugs. Clinical Pharmacokinetics 1980; 5: 246-62. 

7. PIAFSKY KM, BORGA O, ODAR-CEDERLOF I, JOHANSSON C, 
Syogvist F. Increased plasma protein binding of propranolol 
and chlorpromazine mediated by disease-induced elevations of 
plasma alpha,-acid glycoprotein. New England Journal of 
Medicine 1978; 299: 1435-9. 


Anaesthesia, 1989, Volume 44, pages 212215 


Comparison of the effects of famotidine and ranitidine on gastric 
secretion in patients undergoing elective surgery 


F. ESCOLANO, J. CASTAÑO, N. PARES, E. BISBE anp J. MONTERDE 


Summary 


A randomised double-blind comparison of oral famotidine and ranitidine given 2 hours before induction, on gastric secretion 
(volume and pH) was carried out on 93 patients undergoing elective surgery. Gastric contents were aspirated immediately after 
tracheal intubation. Famotidine significantly reduced the gastric volume, compared with the other groups, including ranitidine. 
Both famotidine and ranitidine significantly elevated gastric pH towards neutral, compared with the other groups. There was no 
significant difference between ranitidine and famotidine in respect of the pH. The patients premedicated with famotidine and 
ranitidine were well protected against Mendelson’s syndrome, whereas 38% of patients from the other groups remained at risk. 


Key words 


Gastrointestinal tract, stomach; ranitidine, famotidine. 
Complications, aspiration. 


Aspiration of acid stomach contents is a major cause of 
anaesthetic mortality and morbidity.! In 1946, Mendelson? 
described an acid aspiration syndrome in obstetric patients 
and suggested the possible benefit of using antacid drugs as 
a prophylactic measure. In 1974, Roberts and Shirley? de- 
scribed those patients with a pH of gastric contents <2.5 
and a volume > 0.4 ml/kg, as at risk of developing Mendel- 
son’s syndrome. In 1984, James et al.t demonstrated in rats 
that a gastric content volume of <0.4 ml/kg, together with a 
gastric pH < 1.0 was lethal in 90% of cases when instilled 
into the lungs. However, a pH > 1.8 resulted in a signifi- 
cantly lower mortality, even in the presence of gastric vol- 
umes greater than 2 ml/kg. Consequently, it seems that a 
critical volume which would determine the risk of severe 
aspiration pneumonitis does not exist and that the main 
factor that determines the risk of aspiration pneumonitis 
would be the pH of the aspirate. 

The purpose of this present study was to evaluate the 
effects of prophylactic oral famotidine and ranitidine in pati- 
ents who undergo elective surgery. Famotidine is a new 
histamine H,-receptor antagonist, more potent and with 
less side effects than previous antagonists.’ 


Methods 


The study included 93 patients (48 females) with a mean 


age 54.2 years (range 15-85), in ASA classes 1-3, under- 


- going general anaesthesia for elective surgery; 19.3% of pati- 


ents were heavy smokers. The study was approved by the 
clinical investigation committee of our University hospital. 
Patients with hepatic, renal or gastrointestinal disease, who 
were pregnant, had a known sensitivity to H,-receptor an- 
tagonists or who were receiving antacids were not studied. 
The study was carried out in a double-blind manner. The 
patients, who were fasted overnight, were randomly allo- 
cated to one of four groups. Group 1 (21 patients) did not 
receive any premedication or antacid therapy. Group 2 (27 
patients) were given diazepam 5 mg orally, but no antacid 
therapy, while Group 3 (21 patients) received diazepam 5 
mg and ranitidine 150 mg by mouth. Group 4 (24 patients) 
were given diazepam 5 mg and famotidine 40 mg. All drugs 
were given with 20 ml of water 2 hours before surgery. 
Anaesthesia was induced in all patients with thiopentone 
followed by pancuronium, and after 3 minutes of manual 
ventilation of the lungs with 100% oxygen, the trachea was 
intubated; anaesthesia was maintained with 70% nitrous 
oxide in oxygen supplemented with volatile agents or 
opioids. Anticholinergic agents were avoided until the 
sample had been obtained. Immediately after induction, 
once the patient had settled down, a size 18 nasogastric 
tube was inserted into the stomach and its correct position 
checked by auscultation of injected air. The gastric contents 
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Table 1. Demographic data. Values expressed as mean (SEM). 


Patient groups Age (years) Weight (kg) Height (cm) 
l. No premedication 55.2 (4.4) 68.9 (2.0) 164.3 (1.5) 
2. Diazepam 49.4 (3.7) 68.0 (1.6) 167.4 (1.4) 
3. Ranitidme 56.2 (3.5) 67.4 (2.4) 162.7 (1.8) 
4. Famotidine 56.0 (3.4) 67.6 (3.0) 165.2 (2.0) 
Table 2. Patients with zero volume extraction. 
Patient groups Patients (n) Patients p 
with zero 
volume 
No premedication 21 0 0.56 
as compared with diazepam 27 l i 
No premedication 21 0 0.10 
as compared with ranitidine 21 4 i 
No premedication 21 0 0.03 
as compared with famotidine 24 6 _ 
Diazepam as compared with 27 l 0.21 
ranitidine 21 4 ii 
Diazepam as compared with 27 | 0.07 
famotidine 24 6 i 
Ranitidine as compared with 21 4 0.90 
famotidine 24 6 j 





Table 3. pH and volume values for the four groups. Values 
expressed as mean (SEM). 


Groups Volume pH Patients (7) 
No premedication 26.6 (4.9) 2.8 (0.5) 21 
Diazepam 27.7 (4.9) 2.7 (0.4) 26 
Ranitidine 8.9 (1.3) 7.0 (0.3) 17 
Famotidine 5.4 (1.0) 7.4 (0.1) 18 





Table 4. Statistical analysis of the results shown in Table 3. 





Volume pH 


Patient groups Value U Significance Value U Significance 

No premedication 231.5 
as compared with 
diazepam 


p > 0.05 246.5 p > 0.05 


No premedication 69.5 
as compared with 
ranitidine 


p < 0.01 36.5 p< 0.01 


No premedication 38 
as compared with 
famotidme 


p < 0.01 28 p < 0.01 


Diazepam as 87 
compared with 
ranitidine 


p < 0.01 16 p < 0.01 


Diazepam as 52:9 
compared with 
famotidime 

Ranitidine as 91.5 
compared with 
famotidine 


p < 0.01 10 p < 0.01 


pegis 121 p > 0.05 





were then aspirated and the volume and pH measured. The 
samples were divided into two for measurement of pH, one 
by the Department of Pharmacy and the other the Depart- 
ment of Biochemistry. The pH was measured by a pH 
micro-eleetrode Crison (ref. 104023414) attached to a digital 
pH metre Microph Crison (ref. 2001). 


Table 5. Patients at risk of developing Mendelson’s syndrome. 


Group | Group2 Group3 Group 4 
(n = 21) (n = 26) (n= 17) (n= 18) 
Patients with 
pH < 25 14 (66.7%) 19(73.0%) 0 — 0 — 
Patients with 
volume >25 ml 10 (47.6%) 11(42.1%) 0 — 0 — 
Patients with 
pH < 2.5 and 
volume > 25ml 8 (38.1%) 10(38.5%) 0 — 0 — 


None of the patients premedicated either with famotidine or raniti- 
dine were at risk of developing Mendelson’s syndrome. About 38% 
of patients premedicated only with diazepam or nothing presented 
such a risk. 


Statistical analysis 


Demographic data (age, weight and height) were compared 
using the unpaired t-test. The Bonferoni correction was 
used to determine the level of significance since six com- 
parisons were made in the study. Thus the usual level of 
significance (0.05) is divided by the number of comparisons 
(six in this case) giving a value of 0.0083, which is then 
taken as the level of significance. The time of drug admini- 
stration to sampling varied from 1—4 hours, so a correlation 
coefficient was obtained that related time, volume and pH. 
The paired Student’s t-test was used to compare the data 
obtained separately from each laboratory. The Fisher exact 
probability test was used to evaluate the statistical signifi- 
cance of those patients whose aspirated volume was zero. 
For the comparison of pH and volume values in the four 
groups, the Kruskal-Wallis test was used, and the results 
were further analysed by the Mann—Whitney U test. 


Results 


The four groups of patients were comparable with respect 
to age, weight and height (Table 1). There was no signifi- 
cant difference between pH and volume values with regard 
to the time elapsed from drug administration to sample 
extraction, except time versus pH in the ranitidine group. 
The results obtained from the two different laboratories 
were not significantly different. 

Comparison of patients with zero volume extraction 
(Table 2) showed no significant difference in, or between, 
groups, except that of famotidine patients compared to non- 
premedicated patients. 

Table 3 shows the pH and volume values obtained for 
each group, and the statistical evaluation of these results 
are shown in Table 4. The volume obtained in those given 
famotidine was significantly lower than any of the other 
groups, including ranitidine. The mean pH values ap- 
proached neutral in both the ranitidine and famotidine 
groups; the differences were significantly different from the 
other two groups. There was no significant difference be- 
tween the pH values of the famotidine and ranitidine 
patients. There was also no significant difference between 
the results obtained in the patients premedicated only with 
diazepam compared to the nonpremedicated patients. 

None of the patients who received ranitidine or fam- 
otidine were at risk according to the criteria of Roberts 
and Shirley? (Table 5), compared to 38% of those who 
received no premedication or diazepam only. 
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Discussion 


The extent of pulmonary lesions following aspiration of 
gastric contents depends mainly on the acidity of the aspir- 
ate,* but a high residual gastric volume may lead to re- 
gurgitation and aspiration.’ It is generally accepted that pati- 
ents with a gastric volume > 25 ml and a pH < 2.5 at the 
moment of induction, are at nsk of acid aspiration pneu- 
monitis.” Risk factors include obesity,” where 77% have a 
gastric volume higher than 25 ml and a pH lower than 2.5; 
late pregnancy;® children;® outpatients '° and those present- 
ing for emergency surgery.!!’!* In order to decrease this 
risk, it is necessary to raise the intragastric pH and decrease 
the volume of the gastric contents. A number of methods 
have been used to achieve these effects. Oral antacid em- 
ulsions such as magnesium trisilicate or aluminium trisili- 
cate raise pH values but they are not free from side effects, 
such as pulmonary lesions due to aspiration of antacid par- 
ticles;'!-'* they also increase intragastric volume.!* There 
is only a transitory decrease in Pao, following aspiration 
of gastric contents buffered with nonparticulate antacids 
such as sodium citrate or sodium bicarbonate.'*-!® However, 
CO, is produced by interaction with gastric acid and gastric 
volume is therefore increased with an increased chance of 
aspiration.® 

Metoclopramide decreases intragastric volume, but has 
no effect on the pH.°-!7 It also has a number of side 
effects.1® 

The histamine H,-receptor antagonists cimetidine and 
ranitidine produce an effective decrease of the gastric aci- 
dity,'9:2° but there is some controversy about their effects 
on intragastric volume.?!:?2 The reason for this could be 
technical problems with aspiration of the nasogastric tube 
that may not be correctly positioned, or failure to empty 
the stomach completely at each attempt. 

Ranitidine and cimetidine must be given 45 minutes 
before surgery if used intravenously.?°:?3 Both drugs influ- 
ence other drugs’ elimination. Cimetidine interferes with 
the oxidative metabolism of other drugs via the cytochrome 
P450 system and reduces the elimination of oral anti- 
coagulants,?4 propranolol,?* benzodiazepines? and 
theophylline.?? Bradycardia and asystole might follow 
rapid infusion of cimetidine.?7’*8 Ranitidine is more potent 
and longer acting than cimetidine and associated with fewer 
drug interactions.'%-29 

Famotidine is a new histamine H,-receptor antagonist. 
Its pharmacological effects have been reviewed by Campoli 
et al.5 It has a potency 20 times that of cimetidine and 7.5 
times that of ranitidine. Plasma concentrations reach a peak 
1-3.5 hours after administration when administered orally. 
The relationship is dose-dependent. A plasma concentra- 
tion of 13 yug/litre results in 50% gastric acid inhibition. A 
single dose of famotidine 40 mg orally results in a plasma 
concentration greater than 13 yug/litre for more than 12 
hours, whereas a dose of 20 mg results in plasma concentra- 
tions greater than this for 7 to 9 hours. Famotidine is 15- 
22% bound to plasma proteins and excreted mainly un- 
changed by the kidneys. A small fraction is metabolised to 
famotidine sulfoxide before renal elimination; the biological 
activity of this metabolite is unknown. It has fewer drug 
interactions than cimetidine and ranitidine, although theore- 
tically it could increase the sedative effect of midazolam. 
Side effects are few, but include constipation, diarrhoea, 
headache, tinnitus, cutaneous rashes. 


Our results are similar to those obtained by Merki et 
al.3° in healthy volunteers. Famotidine reduces significantly 
the volume of gastric secretion compared to ranitidine. 
Both ranitidine and famotidine produce a similar elevation 
of pH to levels approximating neutrality. No side effects 
were found with either drug in the doses used in this study. 
All patients who received famotidine or ranitidine were 
protected from the development of Mendelson’s syndrome 
according to accepted criteria. 
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Effect of vecuronium on atropine-induced changes in heart rate 


S. RIDLEY, D. G. GAYLARD anD M. LIM 


Summary 


The effect of vecuronium on the heart rate response to atropine has been studied by comparing dose-response relationships in two 
groups of patients who underwent extracorporeal shock wave lithotripsy. One group received vecuronium (0.1 mg/kg) and the 
other acted as control. Incremental doses of atropine (1.8, 1.8, 3.6, 7.2 and 14.4 g/kg) were administered and changes in heart 


rate recorded. No significant differences were observed between the two groups following each incremental dose of atropine. 
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Vecuronium is generally considered to have no significant 
cardiovascular effects, although a number of instances of 
bradyarrhythmia have ‘been associated with its use.—° It 
has been suggested that these bradyarrhythmias are the pas- 
sive manifestation of a predominance in vagal tone induced 
by either mechanical stimulation (e.g. peritoneal traction) 
or other drugs, because vecuronium is relatively devoid of 
any vagolytic or sympathomimetic effects. However, a 
recent study’ suggested that vecuronium may have a direct 
causative role in producing a bradycardia which is most 
pronounced when the drug is used in combination with 
etomidate and fentanyl. The aetiology of such a primary 
effect of vecuronium remains unclear but a possible mech- 
anism is an increase in vagal tone induced either directly or 
indirectly as a result of a sympatholytic effect. A possible 
method of demonstrating such an increase in vagal tone is 
to examine the heart rate response to atropine. We present 
the results of a study in which the dose-response rela- 
tionships of atropine in patients who received vecuronium 
were compared with those in a control group. 


Methods 


The study was conducted on patients who underwent 
extracorporeal shock-wave lithotripsy (ESWL). During 
ESWL the discharge of the electrode is triggered by the R 
wave of the electrocardiogram (ECG) in order to minimise 
the occurrence of arrhythmias. Atropine is administered 
routinely to fit patients in our unit to produce an increase 


~ in heart rate, so that the duration of treatment is reduced. 


Local ethics committee approval was obtained to investi- 
gate atropine dose-response relationships on a selected group 
of these patients. 

Twenty patients (ASA grade 1) aged between 20 and 40 
years were allocated randomly to receive vecuronium or to 
act as control. Patients who were receiving drugs that might 
affect heart rate were excluded. Informed consent was ob- 
tained from all patients. No premedication was given. An- 
aesthesia was induced in all patients with midazolam (0.7 
mg/kg), fentanyl (1.5 ug/kg) and thiopentone (3—4 mg/kg). 
The trachea was intubated after administration of suxame- 
thonium (1 mg/kg) and topical administration of lignocaine 
(4 ml of 4% solution) to the larynx, and anaesthesia was 
maintained with oxygen (33%), nitrous oxide (67%) and 
enflurane (0.5%). Intermittent positive pressure ventilation 
was performed with a Manley ventilator using minute and 
tidal volumes of 85 ml/kg and 7 ml/kg respectively. Arterial 
pressure was recorded at 3-minute intervals using a Dina- 
map automatic recorder. Patients in the treatment group 
received vecuronium 0.1 mg/kg 10 minutes after tracheal 
intubation. In all patients, a 30-second baseline ECG was 
recorded 12 minutes after tracheal intubation. All patients 
then received the following incremental doses of atropine: 
1.8, 1.8, 3.6, 7.2, 14.4 ug/kg. These doses were selected to 
facilitate the plotting of log dose-response relationships; the 
total dose of atropine was 2.0 mg in a 70-kg individual. 
Each dose was diluted with physiological saline to a volume 
of 2 mi and administered over 5 seconds at 2-minute in- 
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Table 1. Age, weight and baseline heart rate expressed as mean 
(SD). 
T 

Vecuronium Control 
n= 10 n=9 
i a tag te ta 


Age, years 31.4 (5.7) 31.8 (4.6) 
Weight, kg Tht 4077) 67.6 (15.5) 
Heart rate. beats/minute 77.7 (4.6) 79.8 (9.9) 
Male/female 5/5 4/5 


Á 


Table 2. Heart rate changes (beats/minute) after each dose of at- 
ropine. Data are expressed as mean (SD). 
EA S NE, EE eee 








Cumulative dose Vecuronium Control 
g/kg 
1.8 — 4.3 (2.9) =~ 18 (2.77) 
3.6 — 3:6 (5.5) =42 (3.27) 
pa. 4.4 (6.1) 3.1 (6.2) 
14.4 14.6 (6.0) 17.4 (5.2) 
28.8 AL 25.4 (6.9) 
30 
P 
= 
c 20 
£ 
5 
(00) 
2 
g 
= id 
5 
£ 
c 
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Cumulative atropine dose (pg/kg) 


Fig. 1. Log dose-response relationships for vecuronium ({-]) and 
control greups (@). Values shown are mean; bars indicate SD. 


tervals. The ECG was recorded continuously until 2 min- 
utes after the final dose. Patients in the control group were 
given vecuronium 0.1 mg/kg after the study period and all 
patients then underwent treatment in the normal fashion. 
All patients were followed up in the recovery period to 
detect signs of central atropine toxicity. Change in heart 
rate was plotted against cumulative atropine dose on a loga- 
rithmic scale and results analysed using unpaired t-tests. 


Results 


Patients in the two groups were comparable with regard to 
age, weight. sex distribution and control heart rates (Table 
1). One patient in the control group coughed during the 
test period and his results were excluded from analysis. The 
changes in heart rate after each atropine dose are shown in 
Table 2. Log dose-response relationships for both groups 
are shown in Figure |. No significant differences in heart 
rate responses were detected between the groups. No signs 


of central atropine toxicity were detected in any of the pati- 
ents. Five patients in the vecuronium group and three in 
the control group developed an arrhythmia during the 
study. The arrhythmias comprised either junctional rhythm 
or atrial ectopic beats; they were of short duration and 
always ended spontaneously. 


Discussion 


The bradyarrhythmias associated with the use of vecur- 
onium are a cause for concern. These events have been 
ascribed to mechanically-induced vagal stimulation,?:3:8 or 
the revealed effects of other components of the anaesthetic 
technique in the absence of compensatory vagolytic or sym- 
pathomimetic side effects of muscle relaxants such as pan- 
curonium.? 

The authors of a recent study” suggested that vecur- 
onium has a direct bradycardic effect which is more pro- 
nounced when it is used in association with etomidate than 
with thiopentone, and is augmented by the addition of 
fentanyl. The aetiology of such an effect is unclear, but a 
possible mechanism is an overall increase in vagal tone pro- 
duced either by direct vagal stimulation or by a decrease 
in sympathetic tone. 

Atropine is a competitive muscarinic receptor antagonist 
which produces changes in heart rate.'° If vecuronium 
causes an increase in vagal tone, it might be expected that 
it should produce a change in the heart rate response to 
atropine. The present study demonstrated no significant dif- 
ference between the dose-response relationships for 
atropine-induced tachycardia in the two groups of patients 
studied. This suggests that the addition of vecuronium to 
an anaesthetic regimen that incorporates fentanyl does not 
induce directly an overall increase in vagal tone. 

It is possible that a bradycardic effect of vecuronium 
may be apparent only in the presence of etomidate or when 
large doses of opioids are used in conjunction with vecur- 
onium. However, a small but significant slowing of heart 
rate was demonstrated by Inoue er a/.”? when vecuronium 
was used in conjunction with small doses of fentanyl in the 
absence of etomidate. In addition, there have been case 
reports of bradycardias with vecuronium and opioids in the 
absence of etomidate.'~* Thus a significant increase in 
vagal tone should have been demonstrated in our study if 
this is the cause of vecuronium-induced bradycardia. 

The time interval between the administration of vecur- 
onium and the test period may influence the results. It has 
been suggested by Inoue et al.” that the bradycardic effect 
may become apparent only 11-12 minutes after administra- 
tion of the agent. However, that time interval in their study 
included the period of intubation, the haemodynamic ef- 
fects of which may have masked any immediate effects of 
vecuronium. Furthermore, there have been reports of brady- 
cardia that occurred immediately after the administration 
of vecuronium.*:® In the present study, observations were 
continued for 12 minutes after administration of vecur- 
onium, and should have demonstrated either an early or 
late change in vagal tone. 

In conclusion, we have failed to demonstrate that the 
addition of vecuronium to an anaesthetic technique that 
included fentanyl produces a significant effect on the heart 
rate response to atropine. This suggests that vecuronium 
does not induce a significant increase in vagal tone. 
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CASE REPORT 


Penetrating craniocerebral airgun injury 


Anaesthetic management with propofol infusion and review of recent reports 


P.J. WRIGHT anDR. J. MURRAY 


Summary 

Low velocity cerebral missile injuries inflicted by air guns frequently cause little primary neurological damage, hut the patient 
often suffers severe later deterioration which has been classified as a type of ‘talk and die’ head injury. The anaesthetic 
management of a penetrating air rifle missile injury using an infusion of propofol is described. 

Key words 


Complications; trauma. 


Total intravenous anaesthesia with propofol has been 
shown to reduce cerebral blood flow and oxygen 
metabolism,'! and has been successfully used in patients 
who have elective neurosurgery.? We report its use in the 
anaesthetic management of a penetrating craniocerebral 
missile injury. 


Case history 


A 15-year-old 60 kg male was accidentally shot at a range 
of one metre by a 5.5-mm calibre B.S.A. Airsporter air 
rifle, and sustained a small but bloody temporal laceration. 
The patient was taken to the receiving hospital and 
complained of nausea and feeling faint, but he did not lose 
consciousness at any time. The casualty officer found no 
neurological deficit, and performed debridement and 
primary suture of the scalp wound. No pellet was found so 
skull X rays were ordered which revealed a punctate 
pterion fracture and an underlying intracranial foreign 
body with the characteristic shape of an air rifle 
pellet (Figs | and 2). The patient was transferred to a 
general surgical ward for overnight observation and 
intravenous fluid and antibiotic therapy. He suffered two 
focal epileptic fits during the night and was treated with 
intravenous phenytoin. A CAT scan the next morning 
showed an intracranial haematoma (Fig. 3), a pterion 
fracture with an underlying depressed bone fragment, and 
a clearly defined downward missile track in the temporal 
lobe (Fig. 4). The pellet was identified in the deeper 
portion of the temporal lobe and had not crossed the 
midline. The patient was immediately transferred to the 
neurosurgical unit for an urgent craniotomy. 





He was alert, cooperative and had stopped fitting on 
arrival in the anaesthetic room. Anaesthesia was induced 
after pre-oxygenation and maintained with an infusion of 
propofol using the manually controlled scheme described 
by Roberts and his colleagues.* This aims to produce a 
blood propofol concentration of 3 ug/ml by a loading dose 
of propofol and three successive infusion rates. The 
propofol was supplemented with 67% nitrous oxide. 


ka 


} 


a 
-h « 


Fig. 1. Lateral skull X ray that shows pterion fracture (arrowed). 
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Fig. 2. Posterior—anterior skull X ray that demonstrates deformed 
intracranial air rifle pellet. 





Fig. 3. CAT scan of head that shows intracerebral haematoma. 


Atracurium 40 mg was given to facilitate tracheal 
intubation, preceded by fentanyl 125 ug to attenuate reflex 
laryngeal responses. Neuromuscular blockade was ma- 
intained using a continuous infusion of atracurium given at 
the rate required to obtain a train-of-four suppression ratio 
of 0.9. The following variables were continuously 
monitored: direct arterial pressure using the left radial 
artery, central venous pressure (CVP) through the right 
internal jugular vein, electrocardiogram and end-tidal 
carbon dioxide partial pressure (PE’CO,). Separate infusions 





Fig. 4. Lower slice, same scan, that shows indriven bone and 
missile track in the temporal lobe. 


were employed for each anaesthetic drug, pressure 
monitoring and fluid replacement. The patient lost 
consciousness within 2 minutes of starting the propofol 
infusion, with no change in systemic arterial pressure or 
CVP. There was an increase in systolic arterial blood 
pressure of 15 mmHg during tracheal intubation. 

Surgical treatment began with debridement of the entry 
wound and reclosure. A pterion craniotomy was performed 
that revealed a ragged dural tear with underlying cerebral 
haematoma and localised cerebral oedema. The brain was 
found to be slack and operating conditions were judged to 
be good by the operating team. The spicule of indriven 
bone was removed together with the blood clot and dead 
cerebral tissue. The edges of the pellet track were cleaned 
and the pellet removed from the base of the temporal lobe. 
Ventilation was controlled throughout the 4-hour proce- 
dure to maintain a PE’CO, within the range of 3.8-4.0 kPa. 
Cardiovascular parameters were stable during the opera- 
tion with only minor elevations of arterial pressure in 
response to surgical stimulation. Towards the end of the 
procedure intravenous labetalol 40 mg was given in 10 mg 
increments to keep the arterial blood pressure within pre- 
operative limits. The atracurium infusion was stopped 5 
minutes before the end of the operation, and the propofol 
infusion after the last skin suture. The patient began to 
breathe spontaneously with reversal of neuromuscular 
blockade. Consciousness was regained 3 minutes after 
termination of the propofol infusion and at 5 minutes the 
patient was fully alert. The postoperative course was 
uneventful and the patient made a complete recovery. He 
was discharged home with prophylactic oral phenytoin. 


Discussion 


The delay in patient diagnosis and referral for definitive 
neurosurgical treatment illustrates that air gun wounds are 
generally regarded as trivial injuries. However, there is 
overwhelming evidence that craniocerebral wounds must 
be treated with the utmost urgency and care. In 20 cases of 
head injury inflicted by air guns, five deaths and four 


patients with severe residual disablement have been 
reported *~!3 These injuries are more common in children 
with thir skulls, but air rifles in common use are capable of 
generatirg the impact velocity of 107 m/second necessary 
to penetrate an adult skull with fatal results.°-1* The low 
velocity missile gives up much of its energy on impact and 
primary neurological damage may be minimal unless large 
vessels of vital structures such as the brain stem are in- 
volved. 

Cerebral haemorrhage is a consistent finding and can 
occur even with non-penetrating injuries.?:+3 Less common 
sequelae include early epilepsy,®:!* meningitis,’ hydro- 
cephalus.!? and where there is muzzle contact pneumo- 
cephalus has been observed.!° Thus the patient often 
presents with an apparently trivial skin wound and no 
abnorma. neurological signs, yet remains at high risk of 
developirg secondary neurological damage and even death. 
Cerebral nir gun injuries may thus be classified as a type of 
‘talk and. die’ head injury.®:!5 It is clear from the reports 
referred .o above that the management of these injuries 
should be the same as for conventional gunshot wounds. 

The anaesthetic management of gunshot wounds in 
civilian practice in the UK has been concentrated by 
experience of the civil disturbances in Northern 
Ireland.4*~!8 Intravenous anaesthesia with thiopentone 
and neurdleptanaesthesia have been successfully employed 
in missile injuries where the cerebral vasodilator effects of 
the volatile agents are a disadvantage.'® Propofol has 
recently Leen shown to have a favourable pharmacological 
profile fo~ neuroanaesthesia,!:? and has also been used for 
long periods of sedation on intensive care.2° The 
cardiovascular stability exhibited during induction with 
propofol may be a great advantage when it is essential to 
maintain cerebral perfusion in patients with potentially 
raised intracranial pressure. In combination with fentanyl, 
good attenuation of the pressor response to laryngoscopy 
and intukation has additional advantages for the patient. 
It is necezsary rapidly to achieve a steady blood propofol 
concentration.’ Any sudden unexplained change in heart 
rate, blood pressure or CVP under steady state anaesthesia 
then alerts the anaesthetist to a possible change in the 
neurophyziological status of the patient. The rapid and 
clear heaced recovery observed after infusion of propofol 
for prolonged periods enables prompt neurological assess- 
ment of the head injured patient in the early recovery period. 

In conclusion, craniocerebral missile injuries caused by 
air guns snould be treated with the same degree of urgency 
and attencion to detail as conventional gunshot wounds. 
Air rifles zan maim or kill, and the injuries they inflict on 
the braim are comparable with low velocity gunshot 
wounds ir civilian practice. The lack of control over these 
weapons kas allowed very large numbers into circulation, 
and at leest one neurosurgical unit has reported them as 
the commonest cause of penetrating craniocerebral missile 
injury.* Total intravenous anaesthesia with propofol has 
been fourd to provide excellent operating conditions in 
neurosurg.cal patients, with marked cardiovascular stability 
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and early recovery. We recommend propofol infusion for 
the anaesthetic management of low velocity craniocerebral 
missile injuries. 
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Propofol infusion for sedation of patients with head injury in intensive 
care 


A preliminary report 


P.A.FARLING,J.R.JOHNSTON anp D.L.COPPEL 


Summary 


Propofol was given by continuous intravenous infusion to 10 patients with severe head injuries in the intensive care unit. Heart 
rate, mean arterial blood pressure, intracranial pressure, cerebral perfusion pressure, pupil size and arterial carbon dioxide 
tension were recorded throughout the study period. A mean infusion rate of 2.88 mg/kg/hour provided satisfactory sedation, and 
recovery from the propofol was often rapid. Cerebral perfusion pressure was significantly increased at 24 hours. 


Key words 


Anaesthetics, intravenous; propofol. 
Complications; trauma, head injury. 


Patients with severe head injury in intensive care require 
sedation as part of the treatment to control intracranial 
pressure (ICP). Most centres rely on narcotics such as 
morphine, and benzodiazepines such as midazolam to 
provide sedation, since the withdrawal of Althesin and 
etomidate for continuous intravenous infusion.!’? Intraven- 
ous anaesthetic agents, for example barbiturates, have 
been used to prevent or treat sustained high levels of ICP. 
However, their action is prolonged and neurological 
assessment is often delayed for several days until the drug 
is completely excreted. 

Propofol is an alkylphenol which has been extensively 
investigated for use as an anaesthetic agent.?’* It is now 
prepared as an aqueous soya bean emulsion.which has been 
shown in animals to be unlikely to produce anaphylactoid 
reactions.*—? It is short acting and rapidly metabolised and 
therefore a suitable agent for infusion techniques.® Initial 
work showed that recovery after a loading dose of propofol 
was rapid,’ and when used as an infusion to provide seda- 
tion during regional anaesthesia, or as a maintenance an- 
aesthetic agent, there was lack of accumulation and again 
rapid recovery.!° A propofol infusion used to provide seda- 
tion for up to 8 hours in patients whose lungs were arti- 
ficially ventilated in a general intensive care unit,’? and 
after cardiac surgery,!? was found to be a suitable agent 
that allowed rapid recovery. There was no evidence of any 
significant inhibition of adrenal steroidogenesis!! and al- 
though fat emulsions have been shown to alter blood coagu- 
lability, only a minor increase in prothrombin time was 
noted.!! 


The present study was designed to assess the use of propo- 
fol infusion for sedation of patients with head injury. 


Methods 


A clinical tria] exemption certificate was obtained from the 
Committee on Safety of Medicines since propofol is cur- 
rently only licensed to maintain anaesthesia for up to one 
hour. Ethics committee approval and informed consent 
from the patients’ next of kin was obtained. 

Ten patients, who required sedation as part of their clini- 
cal management, were studied. Ages ranged from 16 to 61 
years, and no patient was allergic to propofol or had a 
known adverse reaction to anaesthesia. Cardiovascular in- 
stability or possible pregnancy were also considered to be 
contraindications to inclusion to the study. All patients had 
a computerised tomography (CT) scan of the skull before 
admission to the intensive care unit. 

Head injured patients admitted to intensive care for venti- 
lation and ICP monitoring were sedated with morphine 5- 
10 mg and midazolam 5-10 mg and were given vecuronium 
0.1 mg/kg/hour by infusion, Ventilation was controlled to 
maintain Paco, at a constant level and hyperventilation 
instituted if control of ICP was required. The electro- 
cardiogram (ECG) was continuously displayed; systolic 
and diastolic arterial blood pressure were monitored 
through a cannula inserted into a radial artery and ICP 
through an intraventricular catheter or a Richmond bolt. 

Patients were admitted to the study after routine 
baseline clinical examination, that included estimation of 
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the Glasgow Coma Scale score,'? and baseline measure- 
ments. Midazolam was discontinued and morphine only 
prescribed if analgesia was thought to be required. A 
propofol infusion, as a 1% solution, was started at a rate 
of 24 mg/kg/ hour through an Imed 800 dual syringe 
driver. The infusion rate was adjusted throughout the study 
period tomaintain ICP at or below 10 mmHg while maintain- 
ing cerebral perfusion pressure (CPP) above 60 mmHg. 

The following measurements were made at hourly in- 
tervals for the first 4 hours and then at 4-hourly intervals 
for the remainder of the 24-hour study period: heart rate, 
systolic and diastolic arterial blood pressures, mean arterial 
pressure (MAP), ICP, pupil size and arterial carbon dioxide 
tension (Paco). The Hewlett Packard monitoring net- 
work with a Careview data management package was used 
to collect data. This allows for collection of haemodynamic 
data over a 24-hour period, and provides a graphical repre- 
sentation of these data. Pupil size was measured using a 
simple pupillometer constructed from a strip of clear flexible 
perspex im which were drilled holes of known diameter. 

The rate of propofol infusion was recorded and admini- 
stration of other drugs noted. Antibiotics and anticon- 
vulsants were used as indicated, and all patients received 
ranitidine 50 mg 8 hourly. 

A single dose of thiopentone and(or) an infusion of man- 
nitol was given when ICP was not adequately controlled, 
despite hyperventilation and adequate analgesia. Other in- 
terventions which could have been used included cerebro- 
spinal fluid (CSF) drainage, pentobarbitone ‘coma’ and 
cooling of the patient. Only one patient required a repeat 
of CT scan and surgery during the study period. 

The prepofol infusion was discontinued and the patient 
allowed to recover at the end of 24 hours. However, the 
vecuronium infusion was continued and sedation provided 
by morphine and midazolam, if the clinical situation dic- 
tated that hyperventilation should be maintained. The total 
dose of propofol administered to each patient was calcu- 
lated and cerebral perfusion pressure throughout the study 
period plotted. This was obtained from the formula CPP= 
MAP-ICP. 

An overall assessment of the quality of sedation and 
speed of recovery was made by one of the investigators. 
This was based on the stability of ICP, MAP and CPP and 
the requirements of any additional sedative agents. Seda- 
tion and recovery were graded as either good or poor and 
comments on the factors which contributed to this assess- 
ment were recorded. 
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Adverse reactions which might have been attributable to 
propofol were sought and the time to discharge from in- 
tensive care, or date of death of the patient noted. In the 
event of death a postmortem examination report was ob- 
tained whenever possible. 


Statistical analysis 


Data recorded as continuous variables have been sum- 
marised in the Tables as means with standard deviations 
and ranges. Discrete data have been summarised by present- 
ing the number of patients in each category. Student’s t- 
test has been applied to within-group changes from baseline 
for haemodynamic parameters. Pupil size was analysed by 
the Sign test. The difference between groups has been con- 
sidered to be significant at p < 0.05. 


Results 


Demographic details are shown in Table 1. One patient 
was female. The body weight of the patients was estimated 
and ranged between 50 and 80 kg. The patients were aged 
between 16 and 61 years (mean 36.8 years). In general, on 
admission the patients’ Glasgow Coma scores were 
low; the majority had total scores of 5 or less (median 4: 
range 3 to 10). 

Eight patients sustained their head injury as a result of a 
road traffic or other accident. One patient had received a 
gunshot wound and one resulted from a bomb-blast injury. 
Eight patients had intracerebral contusions or haematom- 
ata and the lungs of two were ventilated postoperatively 
after surgical removal of a cerebral haematoma. One 
patient suffered from diabetes and one had angina: 
otherwise there were no concurrent medical problems. 

Three patients did not receive any drugs in the hour 
before the study period. Two patients had received mor- 
phine and three midazolam in the hour before the start 
of the study. One patient (8) in the latter group also re- 
ceived phenytoin to control convulsions. Other drugs ad- 
ministered in the hour preceding the study are shown in 
Table 2. 


Details of the propofol infusion 


In nine patients propofol was administered for 24 hours. In 
one patient (4) the infusion was stopped after 18.5 hours to 
allow neurological assessment. The total dose of propofol 
over the 24-hour study period ranged from 2310 to 9550 


Table 1. Patient details and administration of propofol. 








Age Weight Glasgow Coma Scale Mean rate of propofol Total dose of propofol 
Patient Sex (years) (kg) on admission infusion (mg/kg/hour) over 24 hours (mg) 
l F 31 60 ; ITI 5490 
2 M 25 70 3 A E 3570 
3 M 21 70 10 2.21 3720 
4 M 16 SO 3 2.50 2310 
5 M 16 50 4 Za 2720 
6 M 48 75 3 1.79 2960 
7 M 60 75 8 pam 3830 
S M 5y 60 4 4.03 5800 
9 M 33 80 5 4.97 9550 
10 M 6l 80 4 3.01 5780 
Mean 36.8 67 4.9 2.88 4573 
SD 18.13 11.35 1.04 300.2 
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Table 2. Administration of drugs other than muscle relaxants, 
antibiotics and ranitidine, before and during the study period. 


Drugs administered Drugs administered 
Patient in hour before study during study 
1 Morphine Practolol 
2 — Phenytoin, mannitol 
3 Midazolam Morphine, mannitol, fentanyl 
4 Midazolam Midazolam, phenytoin 
5 — Midazolam, phenytoin, mannitol 
6 Propofol Thiopentone, mannitol, phenytoin 
7 — Phenytoin, morphine 
8 Phenytoin, midazolam Phenytoin, midazolam 
9 Morphine, mannitol Morphine, mannitol, frusemide 
10 — — 


mg (39.5 to 119.4 mg/kg). The mean rate of administra- 
tion of propofol based on estimated body weights was 
2.88 mg/kg/hour (range 1.79 to 4.97 mg/kg/hour;, Table 
1). 

The propofol infusion was started in the range 2.0 to 3.0 
mg/kg/hour in patients 1-6. In the remaining patients a higher 
starting infusion of 4.0 mg/kg/hour was selected to ensure 
that higher infusion rates could be used without compromise 
of arterial pressure and therefore cerebral perfusion pressure. 


Administration of other drugs (Table 2) 


One patient (6) received a dose of thiopentone 150 mg 
during sedation and five patients required infusions of man- 
nitol to aid control of ICP. Patient 4, who proved difficult 
to sedate, received regular doses of midazolam in preference 
to an increase in the infusion rate of propofol. Other drugs 
administered during the study period are shown in Table 2. 

Patient 3 was taken to the operating theatre for 135 min- 
utes during the study period. In addition to continuing the 
propofol infusion, anaesthesia was maintained by nitrous 
oxide, oxygen and fentanyl. 


Arterial pressure and heart rate 


Overall there were no statistically or clinically significant 
changes in arterial pressure or heart rate compared to base- 
line values. The arterial pressure at baseline averaged 
128.2/69.8 mmHg (MAP averaged 89.3 mmHg). Minor 
increases and decreases in systolic, diastolic and MAP 
occurred during the study period, but in particular, there 
was no significant hypotension in patients 7-10 who 
received higher initial infusion rates of propofol. 


Intracranial and cerebral perfusion pressure 


Baseline ICP after hyperventilation was satisfactory in all 
but one patient, and ranged between 0 and 35 mmHg 
(median 5.5 mmHg). It remained above 20 mmHg in 
patient 1, who had a baseline ICP of 35 mmHg. Similarly, 
satisfactory baseline values of cerebral perfusion pressure 
were recorded in most patients (median 77.3 mmHg), and 
only one patient, 6, had a baseline value below 60 mmHg, 
as a result of low mean arterial pressure. 

No statistically significant increases in ICP occurred, but 
a slight decrease of 2.1 mmHg at 2 hours achieved statistical 
significance (p = 0.049). Mean perfusion pressure, as seen 
in Figure 1, generally increased during the later stages of 
~. sedation, but the difference was only statistically significant 
at 24 hours (9.8 mmHg, p = 0.028). 








a atannaal 


0 4 8 12 I6 20 24 
Time, hours 
Fig. 1. Changes of mean arterial pressure, intracranial pressure 
and cerebral perfusion pressure during the study period, li, 
MAP; —+—, CPP; — * —, ICP. 





Pupil size 


There were no significant changes in pupil size during seda- 
tion, except in patient 9 in whom pupillary dilatation 
occurred at 16 hours, coincident with an increase in ICP 
and a decrease in CPP. 


Ventilation 


All patients were hyperventilated to maintain Paco, be- 
tween 3.0 and 4.5 kPa and therefore there was no change 
in the partial pressure of CO, during sedation. 


Quality of sedation (Table 3) 


The quality of sedation was considered to be good in nine 
patients and poor in one (4). This patient received addi- 
tional doses of midazolam, in preference to an increase in the 
infusion rate of propofol, which remained at 2.43 mg/kg/ 
hour. 


Recovery (Table 3). 


The quality of recovery after propofol was recorded in six 
patients and was judged to be good in four patients and 
poor in two, both of whom had severe injuries and showed 
slow return of neurological function. 

Recovery was not assessed in four patients. In two of 
these, (8 and 9), sedation was continued with morphine 
and midazolam after the end of the 24-hour study period, 
when the propofol infusion had been stopped. Patient 5 
suffered a rapid increase in intracranial pressure from 
which he eventually died, and patient 10 returned to theatre 
for maxillofacial surgery. 


Outcome 


There were no adverse reactions to propofol noted in any 
of the patients and no patient died while receiving the in- 
fusion of propofol. Four patients died subsequently while 
in intensive care as a result of their injuries and six were 
transferred to the neurosurgical wards. The number of days 
from admission to death or transfer is shown in Table 4. 

Four of the six patients who were discharged from in- 
tensive care were later transferred to the referring hospital, 
one was discharged home and one died in the neurosurgical 
ward. The use of propofol was not implicated in the death 
of any of those patients who did not survive and postmor- 
tem examination confirmed that head injury was the cause 
of death in each case. 


Table 3. Quality of sedation and recovery. 





Patient Sedation Recovery 
l Good Poor 
2 Good Good 
3 Good — 

4 Poor Good 

5 Good — 

6 Good Poor 

7 Good Good 

8 Good — 

9 Good — 
10 Good — 


Table 4. Patient outcome related to intracranial pressure and cere- 
bral perfusion pressure 


Total hours Highest ICP Lowest CPP 


Patient outcome m ICU (mmHg) (mmHg) 
| Transferred day 4 146.5 35 6l 
2 Died day 5 169.5 20 79 
3 Died day 3 87 12 6l 
4 Transferred day 2 64 10 69 
5 Died day 2 49 5 88 
6 Transferred day 8 206 10 80 
7 Transferred day 6 158.5 7 76 
8 Transferred day 7 184 21 80 
9 Died day 3 75 44 56 
10 Transferred day 5 160 11 58 
Mean 130 
SD 55.8 
Discussion 


This study has shown that it is possible to use an infusion 
of propefol to sedate patients with head injuries in intensive 
care without causing significant decreases in cerebral perfus- 
ion pressure. The infusion rate was adjusted according to 


clinical requirements and the mean rate of infusion of 


propofal was 2.88 mg/kg/hour. Mean rates of infusion to 
provide maintenance of anaesthesia which have been 
reported range from 6.2 to 15.6 mg/kg/hour.'* The mean 
rate of mfusion used to provide sedation for nonparalysed 
patients in intensive care was 1.93 mg/kg/hour!! and after 
cardiac surgery the mean rate required to provide adequate 
sedation was only 0.78 mg/kg/hour;!? however these latter 
patients had received high dose fentanyl anaesthesia before 
the study. 

Bodyweight was estimated in all cases and this may have 
introduced errors when expressing the infusion rates per 
kilogram. However this reflects the clinical situation, when 
it is often impossible to weigh severely injured patients 
accurately. It is hoped that in future studies, facilities will 
be available to weigh patients in bed. 

Arterial blood pressure and heart rate showed only minor 
increases and decreases throughout the study and no signifi- 
cant hypotension occurred. It should be noted, however, 
that no patient was hypovolaemic on admission to the 
study amd the mean age of the patients in the study was 36.8 
years. 

Minor changes in ICP and CPP also occurred but there 
were no statistically significant increases in mean ICP. 
There was a significant decrease in ICP of 2.1 mmHg at 2 
hours (p = 0.049). It has recently been shown that propofol 
reduces cerebral metabolic rate for oxygen,'* cerebral 
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blood flow !5 and ICP,!'®:!’ although large decreases in ICP 
were not expected since measures such as hyperventilation 
were already instigated before the start of the study. Mean 
CPP generally increased slightly during the study period 
and at 24 hours the increase of 9.8 mmHg was statistically 
significant. Generally both parameters remained within the 
limits of safety, ICP below 20 mmHg and CPP above 60 
mmHg. 

Patient 6 had a low MAP at the start of the study, with a 
compromised CPP. It was interesting to note that MAP 
increased in this patient and adequate CPP was restored 
after 8 hours of sedation. In patient 9, cerebral perfusion 
pressure decreased below 60 mmHg. This was associated 
with high levels of ICP and pupillary dilatation and re- 
sponded to an infusion of mannitol. The patient later died 
as a result of his severe head injury. 

Patient | had a high initial ICP despite hyperventilation 
and sedation, and after 8 hours of sedation with propofol 
infusion, ICP decreased to an acceptable level and remained 
below 20 mmHg for the remainder of the study period, 
except for a single reading of 39 mmHg at 20 hours. Cere- 
bral perfusion pressure was satisfactory throughout the 
study period. 

As experience was gained with the infusion technique, so 
clinicians were more willing to increase the rate of propofol 
infusion to increase sedation rather than resort to other 
sedative agents. It will be noted that patients 7-10 received 
a higher initial infusion rate. 

The assessments of quality of sedation and recovery in 
this study are of necessity coarse. The use of sedation scores 
is not possible when patients are paralysed and so the par- 
ameters used to grade sedation were similar to those used 
to determine ‘lightness’ in patients during anaesthesia. Re- 
covery of patients following severe head injury will obvi- 
ously be determined by the severity of the injury as much 
as by the sedative used, therefore recovery was graded as an 
overall clinical impression rather than by any formal testing. 

The cessation of ventilation was not taken into con- 
sideration in this study because often patients continued to 
require sedation and ventilation after the propofol infu- 
sion was stopped at 24 hours. Other groups of patients, for 
example after cardiac surgery, present more uniform 
therapeutic models in which extubation routinely follows 
withdrawal of sedation. The high mortality of this group 
reflects the severity of the initial head injury and compares 
both with previous experience in this unit and with recently 
published data.'* 

In conclusion, propofol is shown to be a suitable sedative 
agent in patients with head injuries requiring ventilation 
and ICP monitoring in intensive care. 
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CASE R2PORT 


Tracheal dilatation followed by stenosis in Mounier—Kuhn syndrome 


A case report 


F.M.MESSAHEL 


Summary 


A patient with previously undiagnosed Mounier—Kuhn syndrome (tracheobronchomegaly) was admitted with a head injury after a 
fall. The rachea was intubated with an oral tracheal tube with high-volume low-pressure cuff. The intracuff pressure was within 
the normel safe range recommended by the manufacturer. However, the patient developed tracheal dilatation on the second day 
after intuoation. The trachea was extubated on the 15th day, and it was noticed 48 hours later that the patient was developing a 
tracheal stenosis at the site of the previous dilatation. The stenosis was so severe that the patient underwent resection-anastomosis 
surgery cf his stenotic tracheal segment 2 months after extubation. It may be preferable in patients with Mounier—Kuhn 
syndrome who require mechanical ventilation to intubate the trachea with an uncuffed tube and to pack the throat to decrease 
the chances of gas leak and inhalation. 
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Intubatiorm; tracheal. 
Complica-ions; tracheal dilatation, tracheal stenosis. 
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crosis. Ceses of tracheal dilatation have also been reported pensar + 
as a consequence of tracheal intubation.*~7 This is a report ; 
of a patieat with Mounier—Kuhn syndrome in whom trach- 
eal dilata ion was noticed after 24 hours of intubation and 
was followed by tracheal stenosis which started soon after 
extubation. 





Fig. 2. CAT scan of the neck demonstrating marked tracheal dilata- 
tion at the cuff site. Tracheal tube in the centre. Arrows indicate 
nasogastric tube in oesophagus and central venous catheter. 


Case history 


A 22-year-old male was admitted to the surgical intensive 
care unit with a head injury as a result of a fall. He was 
unconscious and his trachea was intubated in the casualty 


Fig. 1. A tomogram showing dilatation of the trachea at the cuff department with an 8.5 mm internal diameter orotracheal 
site. 
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Fig. 3. A sagittal CAT scan reconstruction of sections in the neck. 
Arrow points to tracheal dilatation with tracheal tube in middle. 
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Fig. 4. CAT scan of the neck showing tracheal stenosis 12 days after 
extubation. 


tube with a high-volume low-pressure cuff (Mallinckrodt). 
A computerised axial tomographic (CAT) scan of the 
brain revealed the presence of cerebral oedema. Full mech- 
anical ventilation was instituted and dexamethasone and 
mannitol were administered. 

On the second day after intubation, a globular air 
shadow corresponding to the cuff of the tracheal tube ap- 
peared on the chest X ray (CXR). The intracuff pressure 
was checked immediately and was found to be 2.3 kPa 
(16.9 mmHg). The cuff was deflated after thorough 
pharyngeal toilet and a repeat CXR was taken. The 
globular air shadow did not disappear. Review of the pre- 
intubation CXR taken on arrival at the hospital revealed 
that the air column of the trachea and bronchi was wider 
than normal; when measured 2 cm above the projected top 
of the aortic arch it was found to be 29 mm (normal mean 
17.5). A CAT scan of the neck showed marked dilatation 
of the trachea at the cuff site (Figs 1-3). The ratio of the 
inflated cuff diameter to the tracheal lumen diameter (C/T 
ratio) was found to be 2:1. 

Six days later, there was evidence on the CXR of right 
lower lobe collapse as a result of mucus retention, and 
fibreoptic bronchoscopy was performed. The diameter of 
the tip of the bronchoscope is 6 mm and it was noticed that it 





Fig. 5. Tomogram of the neck and upper chest revealing the sten- 
osed tracheal segment at the previous site of dilatation. 


reached the distal bronchioles easily and suction of retained 
mucus was completed faster and more efficiently than 
normal. At the end of this procedure the dilated part of the 
trachea at the cuff site was examined through the bron- 
choscope after deflation and outward withdrawal of the 
cuff. The trachea at this segment was found to be red and 
oedematous with multiple small necrotic spots. Fresh bleed- 
ing had started and the cuff was re-inflated to secure haem- 
ostasis. It was noticed also that the mucous membrane of 
the trachea below this dilated segment was redundant at 
two sites. 

The patient’s general condition improved and his trachea 
was extubated on the 15th day; the immediate postextuba- 
tion period was uneventful. However, the dilated part of 
the trachea was no longer seen on the CXR after 24 hours. 
Narrowing of the tracheal air column was clear after a fur- 
ther 24 hours, and during the succeeding days it was evident 
that tracheal stenosis was inevitable since the narrowing of 
the tracheal lumen was progressive (Figs 4 and 5). 
Attempts to halt the stenotic process by bougie dilatation 
were unsuccessful and 2 months later the patient underwent 
resection—anastomosis of the stenotic segment of his trachea. 


Discussion 


Mounier-Kuhn syndrome (synonym: tracheobroncho- 
megaly) was described first in 1932.8 It is predominant 
in males and the onset is in the third to the fourth decade 
of life, although Hunter et a/.? reported its occurrence in 
an 18-month-old child. The symptoms are indistinguishable 
from those of chronic bronchitis and ethmoiditis. It is of 
unknown aetiology but a familial tendency with possible 
autosomal recessive inheritance has been described.'° Con- 
genital malformation of the trachea may lead to increased 
compliance of the trachea and bronchial walls. The car- 
tilaginous and membranous parts of the trachea and bron- 
chi show thin, atrophied muscular and elastic tissue. This 
may lead to tracheobronchial collapse with signs of chronic 
infection. The latter can result in respiratory insufficiency 
and cor pulmonale. Radiological diagnosis is made when 
the transverse diameter of the trachea, measured 2 cm from 
the projection of the aortic arch, exceeds 30 mm.'! On bron- 
choscopy, the picture may simulate multiple diverticula. An 
association between this syndrome and Ehlers—Danlos syn- 
drome has been reported. '? 
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In this case, the diagnosis of Mounier—Kuhn syndrome 
was based on the radiological findings, the wide calibre of 
the bronchioles, the presence of tracheal protrusions on 
bronchoscopy and the speed at which tracheal dilatation 
and stenosis occurred. The transverse diameter of the trach- 
ea of this patient on the pre-intubation CXR was 29 mm, 
very close to the arbitrary figure of 30 mm adopted by 
Fraser and Paré;!! this patient was at the lower end of the 
age range at which the syndrome becomes evident. The ease 
with which the distal end of the fibreoptic bronchoscope 
was accommodated in the distal bronchioles demonstrated 
the wide calibre of the whole of the tracheobronchial tree, 
although Gay and Dee!? noticed abrupt transition to 
normal calibre of the terminal airways on the bron- 
chograms of two patients with Mounier—Kuhn syndrome. 

The thin, atrophied, muscular and elastic tissue of both 
cartilaginous and membranous portions of the trachea and 
bronchi result in abnormal flaccidity and easy collapsibility 
of their walls. This causes protrusion of redundant mus- 
culomembranous tissues between cartilaginous rings 
(known sometimes as tracheal diverticulosis). There were 
two such diverticula in this patient’s trachea below the dil- 
ated segment. 

Attention was drawn to the tracheal abnormality by the 
development of dilatation at the cuff site only 24 hours 
after intubation and in the presence of a normal intracuff 
pressure. Khan and Reddy!* found that marked tracheal 
damage occurs in patients with C/T ratio above 1.5:1. The 
C/T ratio was 2:1 in this patient. 

Three possible courses of action were considered in the 
attempt to halt the progress of the lesion. The replacement 
of the tracheal tube by an uncuffed one would have in- 
creased the risk of inhalation, and there was no guarantee 
that the process of stenosis had not started already. Inter- 
mittent inflation of the cuff would have been associated with 
risks of inhalation, formation of tracheo-oesophageal 
fistula,'* or erosion into a major blood vessel.!° 
Tracheostomy might have caused the same complications 
but at a lewer tracheal segment. 

Tracheal stenosis occurred in this patient with an un- 
explained speed. It was predicted that the resulting stenosis 
would be a severe one. Fibrous tissue formation occurs in 
and around the tracheal wall in tracheal stenosis and it is a 
normal finding during tracheal reconstructive surgery that 
dense adhesions are encountered between the tracheal steno- 
sis and the surrounding tissues. !7 

It was impossible to prevent tracheal dilatation in this 


patient. However, in cases of Mounier—Kuhn syndrome it 
may be preferable to intubate the trachea with an uncuffed 
tube together with proper throat packing to minimise or 
prevent gas leak and risk of inhalation. Tracheal damage is 
very unlikely provided that the tip of the uncuffed 
tracheal tube does not touch the inside wall of the 
trachea. 
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CASE REPORT 


Laryngeal anaesthesia with aspiration following intubation 


W. AUCOTT, P. PRINSLEY anD G. MADDEN 


Summary 


Two patients who had undergone emergency tracheal intubation developed signs of aspiration of ingested food. Nasendoscopy 
demonstrated supraglottic anaesthesia which recovered from the laryngeal margins in towards the vocal cords. It is assumed that 
this was caused by a neuropraxia of the internal branch of the superior laryngeal nerve, presumably as a result of trauma related 


to intubation. 


Key words 


Intubation; tracheal. 
Complications, aspiration. 


Case histories 


Case l 


A 72-year-old man was admitted with myocardial in- 
farction. He suffered a cardiac arrest and subsequently 
developed aspiration pneumonia for which he required 
prolonged ventilatory support. An orotracheal tube was in 
place for 2 weeks. This was pulled out on five occasions. 
Reintubation was described as ‘difficult’. Tracheostomy 
was then performed. Ventilatory support was required for 
a further period of 2 weeks. Subsequently, the patient could 
cough and had a normal voice. However, when solid food 
was introduced it was expectorated immediately through 
the tracheostomy. 

Laryngoscopy with a flexible nasendoscope showed 
normal laryngeal mobility but a loss of sensation. There 
was no cough reflex when the epiglottis, ventricular bands 
or vocal cords were touched. The endoscope could be 
passed easily into the subglottic region. 

Progressive return of laryngeal sensation was de- 
monstrated by repeated nasendoscopy. A cough reflex was 
elicited by touching the false cords one week later and by 
touching the true cords after a further week. A contrast X 
ray study at this time showed no aspiration, and oral feed- 
ing was reintroduced without difficulty. 


Case 2 


A 6l-year-old man suffered a myocardial infarction and 


respiratory failure 9 days after cholecystectomy. His trachea 
was intubated and he was transferred to the Intensive 
Care Unit. Continued ventilation was required for chest 
infection and so tracheostomy was performed after 9 days. 
He was well enough to be given sips of water 4 weeks after 
the initial episode, but the water reappeared immediately 
through the tracheostomy. 

No cough reflex was elicited at nasendoscopy. However, 
it returned progressively from the epiglottis and aryepiglot- 
tic fold across to the vocal cords by the seventh week after 
intubation. 


Discussion 


A recent study of ‘dysphagia in acute stroke’! concentrated 
on motor dysfunction. Sensory problems are given little 
attention in most accounts of aspiration except after supra- 
glottic laryngectomy. 

Aspiration was obvious immediately in these two patients 
because of the tracheostomy. The possibility may not be 
suspected in patients with no tracheostomy if a good cough 
is present. The supraglottis is innervated by the internal 
branch of the superior laryngeal nerve. This pierces the thy- 
roid membrane and passes down inside the thyroid car- 
tilage.? Local anaesthetic block of the nerve via the thyroid 
membrane has been used to facilitate intubation or largyn- 
geal instrumentation.’ 
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Tracheal intubation has been associated with vocal cord 
palsy.* Ir has been suggested that the anterior branch of 
the recurrent laryngeal nerve may be compressed against 
the thyrcid lamina by a high cuff. It is interesting that 
both patients reported here recovered over about 6 weeks. 
We suggest that the internal branches of the superior laryn- 
geal nervzs were traumatised by instrumentation during dif- 
ficult intubation or by the cuff in the process of agitated 
self-extubation. 
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CASE REPORT 


ie in an adult 


An unusual presentation of fanctional origin 


N.S. MORTON AND G. W. BARR 


Summary 


A 34-year-old woman with a recent history of a influenza-like illness and signs of bronchopneumonia presented with many of the 
features of acute epiglottitis, a condition which still carries a high mortality in adults. Urgent laryngoscopy and bronchoscopy 
under inhalational anaesthesia were negative. The results of arterial blood gases, taken when stridor was at its worst, revealed 
marked hypocapnia and respiratory alkalosis. We conclude that the resultant acute reduction of serum ionised calcium produced 
stridor as a result of tetany of the vocal cords. Similar cases from the literature and the role of emotional factors in the aetiology 


are discussed. 
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Acute epiglottitis is relatively rare in adults (9.7 cases per 
million adults per year) but the incidence appears to be on 
the increase.'~* The mortality rate of approximately 7% 
(range 0 to 90%) is significantly higher than the current 
rate of less than 1% among children.'~* The progression 
of supraglottic inflammation and swelling tends to be 
slower in adults and does not always involve the 
epiglottis, but fatal airway obstruction can occur at any 
time without warning.*-° It is urgent that prophylactic 
protection of the airway is established in adults, as is the 
practice in children.'~? 


Case history 


A 34-year-old woman with rapidly worsening inspiratory 
stridor was referred as an emergency from the Infectious 
Diseases Unit. She was very agitated, tachypnoeic, 
tachycardic and pyrexial (37.8°C) with marked inspiratory 
stridor and suprasternal indrawing. She was sitting upright 
and coughing intermittently to clear saliva which she was 


unable to swallow. Her voice was hoarse and she had - 


marked facial flushing, moderate peri-orbital oedema but 
no frank angioneurotic oedema. Her throat looked mildly 
inflamed but was not grossly swollen or oedematous. She 
was not cyanosed when breathing 24% oxygen; chest 
movements were symmetrical and of good volume; the 
percussion note was dull at both lung bases. Vesicular 
breath sounds and occasional crepitations were heard on 
auscultation. No arterial blood gas results were available 


at this time although a sample had been sent urgently to 
the laboratory in another hospital. 

The recent medical history was of general malaise for 
one week, followed by a sore throat and dry cough for 3 
days and anorexia, myalgia and feverishness for one day. 
Dyspnoea and stridor developed on the afternoon of admis- 
sion. 

The presumptive diagnosis was acute epiglottitis; it was 
considered to be inappropriate to undertake urgent neck 
radiology and escorted transfer was therefore arranged to 
the ENT theatre. An inhalational induction of anaesthesia 
with halothane in oxygen was started with the patient in 
the semi-sitting position. It was notable that during 
induction of anaesthesia, the patient’s stridor improved 
very quickly and manual ventilation of the lungs by bag 
and facemask could be carried out easily. Laryngoscopy, 
pharyngoscopy, upper oesophagoscopy and bronchoscopy 
were all normal. The epiglottis and supraglottic tissues in 
particular showed no signs of inflammation; there was no 
foreign body and vocal cord movements were normal. The 
airway was secured with a tracheal tube and a short course 
of steroids was begun to prevent mucosal oedema due to 
instrumentation of the airway. Antibiotic therapy was also 
started. 

The results of arterial blood gas analysis in the blood 
taken when stridor was at its worst now became available 
and revealed a marked respiratory alkalosis (pH 7.68, 
Paco, 1.89 kPa, Pao, 17.33 kPa base excess + 2 mmol/ 
litre, (F10, 0.24). 
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The patient’s trachea was extubated 12 hours later with 
no recurrence of stridor. She continued to require oxygen 
therapy by facemask for a further 24 hours and had a 
productive cough for a further 3 days. It was noted during 
her stay in ICU that there were signs of stressed 
interpersonal relationships with her family and this may be 
a factor im the aetiology of the stridor (see below). She was 
discharged home one week after presentation. All sputum 
cultures were negative and serial titres for legionella, 
mycoplasma and viruses were negative. 


Discussion 


Our initial management of this patient was similar to the 
plan we follow for children with acute epiglottitis.’ We 
were very aware of the high mortality of adult acute 
epiglottitis and its unpredictable rate of progression to 
complete airway obstruction.'~° Inter-hospital transfer 
was required to ensure a safe environment for induction of 
general inhalational anaesthesia in the ENT operating 
theatre where experienced anaesthetic and ENT help were 
available. 

The negative endoscopy excluded epiglottitis, foreign 
body aspiration and disorders of vocal cord mobility. We 
did not have available a serum ionised calcium analysis, 
but hypocapnia and respiratory alkalosis were confirmed 
by arterial blood gas and pH results. Alkalosis produces a 
reduction in the amount of ionised calcium in the serum 
because it increases the tendency for calcium to become 
bound to plasma proteins. A reduction in the ionised 
calcium fraction increases the permeability of cell 
membranes to sodium and potassium, which in turn 
increases the excitability of muscle and nervous tissue.’ 
For the laryngeal musculature, this results in laryngeal 
spasm which produces inspiratory stridor. Moore” showed 
that serum ionised calcium changes by 0.04 mmol/litre per 
0.1 unit change in pH. This would result, in our patient, in 
a decrease in serum ionised calcium of 0.112 mmol/litre 
assuming a pH increase of 0.28 units (i.e. 7.40-7.68). A 
rapid change of this magnitude could be associated with 
the well recognised symptoms and signs of hypocalcaemia'® 
namely tetany, muscle cramps, Trousseau’s sign, Chvos- 
tek’s sign. stridor and even convulsions. 

An acute reduction of serum ionised calcium can occur 
after parathyroidectomy, or after thyroidectomy where the 
parathyreid glands have been inadvertently removed or 
damaged.’ 

Stridor may be the presenting feature of hy- 
poparathyroidism in a child and in the neonatal period; 
premature babies and infants of diabetic mothers are 
particularly at risk. Infants with birth asphyxia are also 
prone to hypocalcaemia, but in this case the mechanism 1S 
overproduction of calcitonin.!! Watchko et al.'? found 
that in neonates, the change in serum ionised calcium per 
unit change in pH was twice that of adults, Stridor has 
recently been described in a patient with metabolic 
alkalosis due to hypokalaemia induced by diuretic 
therapy.” 

_Our patient showed some evidence of family stress which 
may have contributed to an anxiety or hysterical 
hyperventilation state. Similar cases have been described in 
the psychiatric literature as part of the hyperventilation 
syndrome,!* in adults'*-?° and in children.*' Some 
patients had had multiple hospital admissions and some 
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had undergone tracheal intubation or tracheostomy. !® 
Alkalosis was excluded in some cases as a precipitating 
cause of stridor and some patients participated in 
inspiratory and expiratory flow studies which indicated an 
ability to voluntarily produce inspiratory stridor.!’ These 
patients had on testing a marked reduction in peak 
inspiratory flow rate but normal airways’ resistance, the 
characteristic features of upper airways obstruction. 

Many psychiatrists suggest that functional or nonorganic 
airway obstruction represents an important consideration 
in the adult with airway obstruction. However, the 
hyperventilation syndrome has many causes which may co- 
exist.22:23 The combination of the sensation of dyspnoea 
associated with a developing bronchopneumonia,** an 
anxiety or hysterical state and hypocapnia with hy- 
pocalcaemia led our patient into a vicious cycle, 
particularly when the distressing symptom of stridor 
developed. Given the same clinical picture, we would find 
it difficult not to follow the same or a similar management 
plan. The reports of functional airway obstruction all 
stress the importance of examination of the larynx to 
exclude organic pathology. It still remains controversial 
whether this should be done by indirect or direct 
laryngoscopy and whether the patient should be awake or 
anaesthetised when the examination is made. The role of 
neck radiology is also controversial because there is an 
incidence of false positive and false negative results. 

We still hold with the general United Kingdom view, 
supported recently in Canada,! that examination of the 
larynx and prophylactic tracheal intubation after in- 
halational induction of anaesthesia with halothane in 
oxygen, in any patient with possible acute epiglottitis, is 
the safest way to proceed. We also consider that this 
should only be undertaken by an experienced anaesthetist 
in an environment with skilled anaesthetic and ENT 
help immediately available, in case a tracheostomy is re- 
quired. 
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CASE REPORT 


Obstructive sleep apnoea 


N.M.TIERNEY,B.J.POLLARD anD B.R.H.DORAN 


Summary 


A patient with obstructive sleep apnoea is described, who required admission to an intensive care unit on two separate occasions 
within 2 months. The first admission was after anaesthesia for operation on the upper airway. The second occurred after a 
relative overdose of an opioid analgesic was administered. The diagnosis, treatment and anaesthetic management of patients with 


this syndrome are discussed. 
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Obstructive sleep apnoea results from a malfunction of the 
upper airway and results, in some patients, in severe hy- 
poxaemia during sleep. This phenomenon may have acute 
and chronic sequelae. Current management of the syn- 
drome is still being developed. Anaesthetists must be aware 
of the inherent problems of treatment and ways in which 
the various methods of treatment may influence patient 
management in the peri-operative period. 


Case history 


A 54-year-old man presented for surgery to relieve upper 
airways obstruction. He had a long history of loud snoring 
and daytime somnolence, and a diagnosis of obstructive 
sleep apnoea had been made. The diagnosis had been 
confirmed by nocturnal oxygen saturation monitoring. In 
addition, the patient suffered from chronic obstructive 
pulmonary disease and peripheral vascular disease. 

His lung disease was controlled with inhaled salbutamol 
200 ug four times daily and oral frusemide 60 mg, twice daily. 
He was also taking protryptyline 20 mg twice daily in an 
effort to reduce the episodes of nocturnal hypoxaemia, and 
chloroqume 20 mg twice daily for peripheral vascular disease. 

Laboratory investigations revealed a haemoglobin con- 
centration of 17.5 g/dlitre and urea and electrolyte concen- 
trations were within the normal range. A random arterial 
blood gas sample taken while breathing room air, showed 
pH 7.34; Pao, 7 kPa; Paco, 6 kPa. The forced expiratory 
volume in one second was | litre (30% of predicted) and 
the forced vital capacity 2.24 litres (52% of predicted). The 
electrocardiogram indicated right axis deviation and bi- 


atrial enlargement, together with global ischaemic changes. 
The chest radiograph demonstrated gross cardiomegaly 
but was otherwise normal. 

The patient was premedicated with temazepam 10 mg 
orally, one hour before operation. After pre-oxygenation, 
anaesthesia was induced with propofol 100 mg, and suxa- 
methonium 100 mg was administered. The trachea was in- 
tubated without difficulty and anaesthesia was maintained 
with nitrous oxide, oxygen, halothane 0.5% and atracur- 
ium. The inferior nasal turbinates were trimmed and the 
nose was packed. The surgeon reported that the supraglot- 
tis was ‘floppy and liable to involute’. 

Neostigmine 2.5 mg and atropine 1.0 mg were adminis- 
tered at the end of surgery. The train-of-four ratio was 
measured as one 5 minutes later. Spontaneous breathing 
returned and the patient was moved into a sitting position 
in an effort to improve his respiratory function. The trachea 
was extubated. His conscious level deteriorated within 10 
minutes and he became cyanosed despite administration of 
100% oxygen by facemask and relief of obstruction by for- 
ward displacement of the mandible. His trachea was reintu- 
bated immediately, controlled ventilation was begun, and 
he was transferred to the intensive care unit. 

We thought that opioids should be avoided; consequently, 
propofol was infused as a sedative. A cannula was inserted 
into his right internal jugular vein; his central venous 
pressure was 18 cm H,O. An infusion of dobutamine was 
started; the right heart failure rapidly improved and there 
were increases in arterial pressure and peripheral perfusion. 
An electrocardiogram was performed which revealed no 
changes from previous recordings. 
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It was possible to wean the patient from controlled to 
spontaneous ventilation 12 hours later. Continuous 
positive airways pressure (CPAP) of 0.5 kPa was required 
to maintain acceptable blood gases. The tracheal tube was 
tolerated well and was left in place to maintain his airway. 
Pao, was more than 9.3 kPa with an Fio, of 0.5. Three 
prolonged apnoeic episodes were observed while the 
patient slept, which suggested a degree of centrally induced 
apnoea. 

The nasal packs were removed 4 days later and his 
trachea was extubated. He maintained acceptable blood 
gases and was returned to the ENT ward. He was dis- 
charged from hospital 3 days later. The patient was seen in 
the outpatient clinic 6 weeks after discharge and was noted 
to be much improved..The episodes of daytime somnolence 
had resolved. A small but persistent ischaemic ulcer re- 
mained over the site of the previous indwelling arterial line. 

He was admitted to another hospital 2 weeks later with 
worsening ischaemic changes in his legs. He complained of 
severe pain in both feet and was given phenazocine 5 mg 
orally on two occasions within 3 hours. He suffered a res- 
piratory arrest shortly afterwards. He was resuscitated and 
transferred to the hospital’s intensive care unit, where he 
required mechanical ventilation for 21 days. A tracheos- 
tomy was performed during this period and he was weaned 
slowly from ventilatory support. He spent a total of 30 
days on the intensive care unit. The ischaemic changes in 
his legs remain at the time of writing, and prevent his dis- 
charge from hospital. 


Discussion 


The patient described has one form of the sleep apnoea 
syndrome. He suffers also from chronic obstructive pul- 
monary disease, an uncommon but previously reported 
combination.'! Sleep apnoea is defined as a 10-second pause 
in ventilation during sleep; sleep apnoea syndrome is diag- 
nosed if more than 30 apnoeic episodes occur during 7 
hours of nocturnal sleep.* This definition has been chal- 
lenged because the frequency of apnoea increases normally 
with age,? but in practice it remains the most applicable. 
Usually, the sufferer has so many apnoeic episodes (some 
individuals are apnoeic for half the time that they are 
asleep) that the diagnosis is not difficult if sleep studies are 
made.* The first accurate description of a patient with sleep 
apnoea syndrome was made by Broadbent‘ in 1877. The 
term ‘Pickwickian’ was coined subsequently by Burwell ® in 
1956 to describe an obese individual with hypersomnolence 
and right heart failure, but the connexion was not made at 
that time between these symptoms and ventilatory changes 
which occurred during sleep. 

Techniques are available now which allow recognition 
and recording of apnoeic episodes during sleep.’ The most 
valuable is a continuous record of oxygen saturation.® 
More sophisticated analysis requires monitoring of ven- 
tilatory mechanics (airflow and thoracic cage movement) 
to differentiate between central and obstructive episodes. 

Normal individuals have pauses in ventilation during sleep 
and one quarter of the adult population is thought to 
snore.? Severe sleep apnoea was estimated to occur in 0.5- 
3% of a working male population in a questionnaire survey 
from Israel; +° the incidence was higher in males although 
this inequality is less after the female menopause.?! 

Snoring is the cardinal symptom of obstructive sleep 


apnoea. Often, the description is given by the spouse who 
is kept awake by the noise. The sound is generated by air 
drawn through a narrowed hypopharynx which becomes 
narrower as the patient develops lower and lower intra- 
thoracic pressures.'? Increasing collapse of the upper airway 
results, and prevents effective ventilation. Hypersomno- 
lence is a common complaint also; the patient falls asleep 
at entirely inappropriate moments. It has been suggested 
that hypoxaemia rather than intermittent arousal is the 
cause for this symptom.}* 

A number of conditions are associated with the sleep 
apnoea syndrome. Both systemic and pulmonary hyper- 
tension occur during apnoeic episodes.'* Chronic disease 
may result in permanent rather than transient pulmonary 
hypertension.!* Systemic hypertension is often a co-existent 
finding in these patients although a causative relationship 
has not been proven. Hypoxaemia may also cause second- 
ary polycythaemia. Benign cardiac arrhythmias are common 
in normal patients during sleep.'° Their incidence increases 
in individuals with obstructive sleep apnoea !7 although the 
presence of more serious arrhythmias, e.g. ventricular tachy- 
cardia, seems to be similar (1-3%) in ‘normal’ individuals 
and those diagnosed as having obstructive sleep apnoea.' 

The treatment of this syndrome is not simple, as evi- 
denced by the wide range of techniques employed. Obesity 
is a common, but not an essential finding, in obstructive 
sleep apnoea. Weight loss may reduce the incidence of 
hypoxaemic episodes in some patients.1° Relief of upper 
airway obstruction should be attempted with appropriate 
surgery, which may include conventional ENT procedures 
(nasal obstruction is common), or methods developed to 
alter the anatomy of the airway. Tracheostomy is prob- 
ably the surgical treatment of choice?° but is not without 
problems, especially in patients with sleep apnoea syn- 
drome and pulmonary disease, where the episodes of ob- 
structive hypoxaemia are relieved by tracheostomy but are 
replaced by more prolonged desaturation during rapid eye 
movement (REM) sleep.*! Other surgical techniques such 
as uvulopalatopharyngoplasty, evolved originally to treat 
snoring, have been applied with beneficial effects, although 
there is doubt about their long-term efficacy.? 

The administration of oxygen alone has an unpredictable 
effect on these individuals?? but its application through a 
nasal mask with added CPAP seems to be effective despite 
the cumbersome equipment.?* The effectiveness of drug 
therapy is rather disappointing; many agents have been 
tried, e.g. protryptiline,*5 medroxyprogesterone?° and 
almitrine.?’ 

Clearly, patients with obstructive sleep apnoea may 
present problems to the anaesthetist in the peri-operative 
period and previous case reports have documented such 
events.7°:29 Pre-operative treatment of chest and lung dis- 
ease and of polycythaemia is necessary to optimise the 
patient’s condition. Most authors would avoid the admini- 
stration of a premedicant because of its potential for pre- 
cipitating airway obstruction and apnoea,?*:?9 although 
temazepam was given in the case described without prob- 
lem. Tracheal intubation is usually straightforward unless 
sleep apnoea is associated with diseases known to render 
intubation difficulty, e.g. acromegaly,*° Down’s syn- 
drome.*? 

The time of highest risk is the postoperative period. The 
risk of airway obstruction is high unless a tracheostomy 
is performed. The superimposition of residual effects of 


anaesthetic drugs on a precarious airway makes immediate 
extubation of the patient a risky procedure. An attempt 
was made in the case reported here to use anaesthetic agents 
with ‘clean’ recovery characteristics, but immediate return 
of spontaneous ventilation was not possible. A recent study 
of respiratory function in narcotised postoperative patients 
has shown multiple obstructive apnoeas to be a significant 
cause of postoperative hypoxaemia.** Careful postoper- 
ative observation of the patient is of paramount import- 
ance. Apnoea monitoring or pulse oximetry** may be 
useful adjuncts in the performance of this task. Considera- 
tion ought to be given to the use of local anaesthetic nerve 
blocks, if appropriate, during operation and to provide an- 
algesia m the postoperative period. 


is: 


14. 
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APPARATUS 
The laryngeal mask airway 
A study of 100 patients during spontaneous breathing 
P.M.BRODRICK,N.R.WEBSTER anbDJ.F.NUNN 
Summary 


A prototype size 3 laryngeal mask was used in 100 patients by 18 anaesthetists with no previous experience of its use. A clear 
and unobstructed airway was obtained in 98% of patients, without requiring support of the jaw, thus leaving the anaesthetists’ 
hands entirely free. The patency of the airway did not deteriorate during the course of the anaesthetic. In 10 patients there was 
obstruction of the airway at the first attempt to place it without the introducer and this obstruction appeared to be as a result of 
downfolding of the epiglottis. Subsequent attempts at passage were successful in all 10 patients. The seal between the mask and 
the larynx was adequate for artifical ventilation of the patients, but the mean leak pressure was 1.7 k Pa. 


Key words 
Complications; airway. 


Equipment; laryngeal mask. 


A full description of a prototype LMA appears else- 
where.” It consists of a conventional silicone tracheal tube 


The laryngeal mask airway (LMA) is a new design of oral 
airway.’ In engineering terms there are two possible ways 


to achieve a gas-tight seal between two tubes. Firstly, 
one tube can be inserted into the other and a seal 
effected. Secondly, an end-to-end seal can be achieved, if 
the configurations of the ends are exactly matched. It is 
this second approach which is taken with the LMA. 


Fig. 1. The laryngeal mask airway prototype, seen with a mounted 
introducer. 





which has been cut diagonally across to remove the cuff 
(Fig. 1). An elliptical cuff is attached to the distal end 
which can be inflated through a pilot tube. The design 
derives from work done on cadaveric specimens of the 
male and female larynx and is such that the elliptical 
cuff forms an airtight seal around the posterior perimeter 
of the larynx. 

It has been suggested that the LMA can be used in prefer- 
ence to tracheal tubes and will permit positive pressure ven- 
tilation with a gas-tight seal to 2.0 kPa. Its use during 
anaesthetics with spontaneous breathing is also advocated 
since it permits maintenance of a good airway while the 
anaesthetist is free to use both hands for other functions. 
The LMA is also reported to have been used successfully 
in three cases of difficult intubation.* In addition, it is 
suggested that it may be a useful device for use by 
paramedical staff. 

Two studies of the LMA were performed previously by 
its designer':? using a prototype LMA, but no independ- 
ent trial has as yet been undertaken. We have therefore 
undertaken a clinical trial of the prototype to assess its 
suitability for routine use with spontaneously breathing pati- 
ents. 


Methods 


Observations on the performance of a prototype LMA (size 
3) were made on 100 consecutive patients on routine elec- 
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Table 1. Demographic and operative details of the patients, (%). 
Values expressed as mean (SD). 


Males/females 72/28 
Age, years 62.56 (17.79) 
Build: Small 18 
Medium 54 
Large 28 
Potential airway problems 7 
Operation: General surgery 5 
Genito-urinary 74 
Gynaecology 3 
Orthopaedics 18 


Table 2. Mean anaesthetic details (%). 


Mean number 


Anaesthetist Individuals Cases ofinsertions Range 
Consultant 6 30 5.0 l-17 
Senior registrar 3 37 12.3 2-25 
Registrar 3 I5 5.0 1-9 
Senior House Officer 6 18 2.6 2-4 
Total 18 100 5.3 1-25 


tive surgical lists (Table 1). The only exclusion criteria were 
nonavailability of an LMA, patients less than 21 years of 
age, requirement for tracheal intubation (including artificial 
ventilation) and any potential risk of gastric regurgitation. 
Some were admitted as day cases the rest stayed in over- 
night after surgery. 

In total, 18 different anaesthetists, who varied in experi- 
ence frem SHOs to consultants, participated in the study; 
each inserted a mean of 5.3 airways, (range 1-25) (Table 2). 
None had previous experience in the use of the LMA. 

Premedication was according to the preference of each 
anaesthetist, and comprised no premedication, an intra- 
muscular opioid and drying agent or an oral benzo- 
diazepine. Anaesthetic technique was also according to 
individual preference and consisted of an intravenous induc- 
tion agent (usually thiopentone or propofol) and was 
usually followed by maintenance with a volatile anaesthetic 
in 70% nitrous oxide and 30% oxygen. Patients were allowed 
to breathe spontaneously from a Magill system with a fresh 
gas flow of at least 7 litres/minute. 

The LMA was inserted as previously described.2, How- 
ever, to assess the suitability of the device for use by person- 
nel without previous experience, no detailed instructions or 
demonstrations of insertion were given. Each anaesthetist 
was given general guidelines, that included the use of the 
introducer, lubricating jelly and the direction of insertion. 
They were told how to ascertain the correct final position 
by feelmg resistance to further downward movement and 
the slight forward bulging of the larynx when the cuff was 
inflated. The end-point for cuff inflation was determined 
by the absence of any audible or palpable leak around the 
cuff. Airway patency was assessed on the basis of three 
criteria: the absence of extraneous airway sounds; the pres- 
ence of a normal pattern of excursion of the reservoir bag; 
the absence of any out-of-phase respiratory movements of 
the chest and abdomen. 

The device was withdrawn and anaesthesia maintained 
until a further attempt was made, if patency was not achiev- 
ed easily on the first attempt. The introducer was used 
for the second attempt if it appeared that airway obstruc- 
tion was caused by downfolding of the epiglottis. In those 
cases where there was inadequate anaesthesia, the an- 
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aesthetist increased the concentration of volatile anaesthetic 
in the inspired gas and made another attempt after 2-3 
minutes. In no case was laryngoscopy used for insertion. 

After use, the LMA was washed thoroughly in soap and 
water, then soaked in a 0.5% solution of chlorhexidine in 
70% alcohol and finally rinsed in water. However, the 
recommended technique of sterilisation is by autoclav- 
ing between each use, after washing and deflating the 
cuff. 

In addition, the patients’ demographic data, potential 
airway problems, type of operation performed, grade of 
anaesthetist and anaesthetic technique used were recorded. 
We also noted the patency of the airway, relative ease of 
insertion, volume of air injected into the cuff, quality of the 
resulting airway, ability to ventilate the lungs through the 
LMA, difficulties with removal and postoperative complica- 
tions. The timing of removal as well as the duration the 
LMA was in position were noted. 

The leak pressure was determined at 5-minute intervals, 
in 39 patients, by manual compression of the reservoir bag 
with closed relief valve while listening for the escape of gas 
at the mouth. Airway pressure was measured with an 
anaeroid gauge which had been calibrated against a water 
manometer. 

Patients were asked specifically if they had a sore throat 
and for any postoperative sequelae either the next day after 
their operation, or, in the case of day cases, immediately 
before discharge from hospital. 


Results 


Once the LMA was passed, a clinically satisfactory airway 
was eventually obtained in 98 patients without the need to 
support the jaw, extend the head or to handle the patient 
in any way (Table 3). The LMA could be passed at a depth 
of anaesthesia which provided moderate relaxation of the 
jaw and slightly deeper than that for the insertion of an 
oropharyngeal airway. It passed easily without the in- 
troducer in 92 patients and resistance to passage increased 
abruptly when the cuff reached the level of the larynx. The 
larynx was then seen to move slightly anteriorly when the 
cuff was inflated. 

Insertion was successful at the first attempt on 80% of 
occasions with a clinically satisfactory airway and an un- 
interrupted breathing pattern (Table 3). Of the remaining 
20 patients, a satisfactory airway was obtained in 70% at 
the second attempt. A third attempt was successful in four 
of the remainder and the LMA was replaced with a Guedel 
oropharyngeal airway in the other two. In 10 patients there 
was clinical evidence of severe airway obstruction that was 
deemed to be as a result of the downfolding of the epiglot- 
tis. In all these patients, the airway was cleared by removal 
and reinsertion, five with the aid of the introducer (Table 
3). The device was found to have rotated during insertion 
to face posteriorly in two patients. Coughing or laryngo- 
spasm occurred in 10 patients in whom anaesthesia was 
inadequate, which required removal of the device and 
deepening of anaesthesia before reinsertion was attempted 
(Table 4). 

The probability of success at the first attempt appeared 
to be no less than with subsequent attempts (Fig. 2) and 
trainees seemed to fare no worse than consultants. It was 
possible to achieve adequate manual ventilation by bag 
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Fig. 2. The number of attempts by an individual anaesthetist to position the device successfully, related to overall 
accumulated experience. @, no airway problem anticipated; O, airway problem anticipated. 
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Fig. 3. The change in mean leak pressure around the LMA (in situ) during surgery. Mean (+ /-- SD). 


Table 3. Details of insertion {n = 100). 


Satisfactory airway 98 
Attempts at insertion (use of introducer) 
L. 80 (1) 
2. 14 (5) 
3. 4 (2) 
Abandoned 2 (0) 
Mean 1.2 
Inflation of cuff (ml) 18.8 (SD 3.5) 
Ability to ventilate 90 
Table 4. Complications with in- 
sertion of the airway (n = 27) 
(%). 
Epiglottic obstruction 10 
Coughing 6 
Laryngospasm 4 
Poor position 6 
Excessive salivation I 


compression in 90 patients, albeit with an undefined leak. 
However, in eight patients the leak was so large as to 
make ventilation inefficient and potentially inadequate. 
The mean airway pressure at which leakage of gas 
occurred was 17 cm water and did not change with time 
(Fig. 3). 

The LMA was removed in the operating theatre in 69 
patients. In the remainder, the patient was transported to 
the recovery room with the device in situ. Six patients cough- 
ed and four clenched their teeth during removal of the 
airway in the recovery room. Firm traction was required in 
order to remove the airway in the latter cases. Two patients 
had temporary stridor on removal which quickly settled. 
The airway remained in place for a mean time of 32.4 min- 
utes (range 7-105). Twelve patients had a temporary sore 
throat in the postoperative period. 


Discussion 


There were three outstanding advantages of the LMA in 
patients who breathed spontaneously. Firstly, excellent 
airway patency was obtained in 98% of patients and did 


not deteriorate during the course of the anaesthetic. This 1s 
in contrast to problems associated with the prolonged effort 
which might be required by the anaesthetist when holding 
the jaw forward with an oropharyngeal airway in place. 
The LMA thus appears suitable for a lengthy anaesthetic 
with spontaneous breathing, when tracheal intubation 
might otherwise be considered. Secondly, as no manual sup- 
port of the jaw was necessary the hands of the anaesthetist 
were freed for monitoring, record keeping and other 
tasks. Thirdly, it was possible to maintain a clear 
airway throughout transfer of the patient to the recovery 
room. 

It is very easy to pass the LMA to the level of the larynx, 
but it is essential to verify that the airway is patent. There 
was obstruction of the airway in 10% of patients, almost 
certainly as a result of downfolding of the epiglottis. Mani- 
pulation of the jaw or positioning of the head did not im- 
prove the airway in any of these patients and it is essential 
to recognise this complication and remove the airway at 
once. We recommend the use of the introducer at the 
second attempt of insertion because of the possibility of 
downfclding of the epiglottis. The introducer is designed to 
facilitate insertion of the device and guarantee correct posi- 
tioning of the epiglottis, by elevating it on withdrawal of 
the introducer.? Its use was successful in all of the five 
patients in whom it was used when the airway was inserted 
for the second or third time (Table 3). Many of our patients 
were elderly men in whom the epiglottis tends to be large, 
floppy and posteriorly placed. It is probably wise to use an 
introducer in all such cases. It is also said that the incidence 
of downfolding of the epiglottis is reduced when the device 
is passed under propofol anaesthesia (Brain, personal com- 
munication). The second problem is backward rotation of 
the device which occurred during insertion in 2% of our 
patients. This could probably be prevented by having a 
prominent line along either the front or the back of the 
device. This is already featured in a subsequent prototype 
which is more resistant to rotation (Brain, personal com- 
munication). 

Artificial ventilation was possible in 90%, but there was 
a leak above a mean airway pressure of 1.7 kPa, which is 
slightly lower than that reported by Brain.? Despite trying 
some of the manoeuvres suggested by the inventor, such as 
changing the airway position and increasing or decreasing 
the volume of air in the cuff,! there seemed no obvious 
way to overcome this problem. In no case was there any 
evidence of regurgitation. It should be stressed that only 
size 3 was available to us and in many of our patients a 
larger size might have been more appropriate had it been 
available. 

There were no problems associated with insertion of the 
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LMA in those patients with potentially difficult airways as 
assessed by physical examination. A much larger series of 
patients with potentially difficult airways will be required 
to determine its usefulness for this category of patients. 
Our series did not include any patient who had a history of 
intubation difficulty. Three such cases have been previously 
published * and we believe a study should now be moun- 
ted to assess its usefulness in such patients. The LMA 
might well be a valuable addition to the equipment kept 
specifically for ‘difficult intubation cases, but with the 
limitation described above relating to positive pressure ven- 
tilation. 

Protection during transfer to the recovery room could be 
a useful feature and the ease of extubation and the lack of 
sequelae make it possible for the patients to be extubated by 
the recovery room staff. However, when patients are trans- 
ferred with the airway in situ, it is essential to provide a 
bite block to prevent them clenching their teeth on the device. 

The incidence of postoperative sore throat (12%) was of 
the same order as the 9% reported by Jensen and his col- 
leagues ° for anaesthetised patients without tracheal intuba- 
tion. It appears considerably better than in patients who 
had tracheal intubation (28%).?'° Our incidence was, how- 
ever, higher than in Brain’s series? in which 3.9% of pati- 
ents who had had the LMA inserted complained of a sore 
throat. His anaesthetists may have had more experience in 
the use of the LMA. 

The use of the LMA by paramedical personnel would 
appear to be attractive because insertion is simple and no 
laryngoscope is required. However, it would be essential 
for them to be trained to recognise obstruction of the 
airway. This is analogous to recognition of a misplaced 
tracheal tube. 
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APPARATUS 


Characteristics of the Pharmaseal continuous flushing device 


M.S. MCKINNEY anpnI.A. ORR 


Summary 


Pharmaseal continuous flushing devices were tested with regard to flow characteristics into simulated arterial and venous 
pressure systems. Two driving pressures were used and it was found that variation in driving pressure made a significant 
difference to the flow, while arterial or venous pressure made no significant difference. The flow devices had a wide variation 


although they were all of the same type. The fluid volume delivered was in the region of 100 ml in a 24-hour period. 


Key words 


Equipment; arterial cannulae, continuous flow devices. 


Modern anaesthetic and intensive therapy techniques often 
use both direct arterial and venous pressure monitoring. 
Continued patency of the cannulae used for these purposes 


Pliable sleeve 
i Central cylinder 
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Fig. 1. Diagrams of the Pharmaseal flow device showing physical 
principles. 


ig usually ensured by a continuous flow device which 
allows a continuous infusion of a heparin-containing 
solution. These methods are increasingly applied to the 
paediatric and neonatal fields and some concern has been 
expressed about fluid overload of these susceptible 
individuals, especially as the actual flow has been 
occasionally at variance with the accompanying literature.? 
Frequently, when these devices are used for young 
children, the driving pressure of the infusion bag is reduced 
in the belief that this will reduce the volume of fluid in- 
fused. 

Cardiac intensive care units often use a continuous flow 
device to ensure patency of catheters set up for continuous 
monitoring of central venous pressure, systemic arterial 
pressure and pulmonary arterial pressure. This obviously 
increases the fluid delivered to the patient via these devices 
by a factor of two or three. It would also seem reasonable 
that the lower pressures in the venous and pulmonary 
systems might lead to a greater volume being infused. 

We therefore investigated the effects on the delivered 
volume in vitro using Pharmaseal flow devices, which are 
the ones commonly employed in this cardiac surgical unit. 
These instruments present a very narrow lumen for the 
passage of fluid, a fine hole through a solid perspex 
cylinder. A shaped pliable sleeve surrounds this cylinder to 
form a tight seal to the passage of fluid. When the sleeve is 
deformed by squeezing on the sides, a large lumen forms at 
the top, outside the central cylinder, to allow the ‘flush’ of 
which these devices are also capable (Fig. 1). 
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Fig. 2. Experimental arrangement that illustrates the various 
pressures. 


Table 1. Flow values in 24 hours (ml). 


Pressure (flow-back) mmHg 








Flow device 300-70 300-7 150-70 150-7 
Al 105 94 67 65 
A2 90 73 58 55 
BI 110 105 57 67 
B2 95 90 48 a 
CI 90 95 55 af 
CZ 75 100 55 59 
D1 82 92 56 47 
D2 100 110 66 57 
El 89 101 65 61 
EZ 89 85 48 50 


Mean flow (SD) 92.5 (10.4) 94.5 (10.5) d1.216.6) SIAL) 





Table 2. Mean flow values. 





Back pressure 





ml/24 hour (SD) mmHg 70 7 
Flow pressure 300 92.5 (10.4) 94.5 (10.5) 
150 57.5 (6,8) 57.5 (6:1) 
Methods 


The apparatus was assembled on a drip stand so that it 
would be portable, relatively unobtrusive and could be left 
in the patient area of the intensive care unit. To represent 
the clinical situation, the nurse in charge of the nearest 
patient was asked to check (and alter if necessary) the 
pressure in the bag (flow pressure) just as she would with 
the patient’s pressure line. The assembly of the apparatus 
on the drip stand achieved cooperation from the nursing 
staff since the conditions in-vitro were as close as they 
could be to the clinical situation. 

The infusion solution was placed in a pressure infuser 
with a built-in analogue pressure gauge and inflation bulb, 
and hung on the drip stand at the usual height (about 2 m). 
The outlet tubing was then connected to two of the 
continuous flow devices by a Y-piece and the outputs from 
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these drained separately into two graduated collection 
vessels to measure the volumes delivered (Fig. 2). 

The height of the collection vessels above the flow 
devices was set to create a fluid head pressure equivalent to 
the mean pressure encountered in either arterial or venous 
systems in children. This was known as the back pressure. 
The pressure in the infusion bag was set to 300 mmHg and 
150 mmHg for each pair of flow devices (the two pressures 
used normally in the clinical situation). The devices were 
delivering their output into a back pressure of 70 mmHg 
and 7 mmHg at each of these flow pressures. The same five 
pairs of devices were used at each of the four pressure 
combinations and allowed to run for 24 hours, to achieve a 
volume that could be recorded with sufficient accuracy and 
to even out variations in the pressure of the infuser bag. 


Results 


The 24-hour flow volumes are shown in Table 1. The five 
pairs of flow devices are labelled A-E and the particular 
device of the pair designated 1 or 2. The devices 
maintained their specific label throughout the experiment. 
Table 2 shows the mean flow volumes for each group. The 
volume infused is proportional not to the gauge pressure 
but to the total pressure because of the height of the bag 
on the drip stand. The fluid head of pressure in the 
infusion tubing meant that the actual pressures presented 
to the flow devices were about 100 mmHg higher than the 
gauge pressure (i.e. 400 mmHg and 250 mmHg). These 
values show a direct relationship between the volume 
delivered and the flow pressure presented to the device. 

Preliminary analysis using paired t-tests showed very 
clearly (p < 0.001) that the change in flow pressure 
produced a change in flow while the change in back 
pressure did not have any significant effect on flow. This 
calculation satisfied the primary aim of the study, although 
analysis of variance with log transformation of the data 
was carried out. This confirmed the initial analysis and 
showed that the variability between ‘runs’ in the study was 
not significant when compared with variability between 
devices. Therefore, concern about maintenance of the 
pressure in the infusion bag was unjustified and the nurses 
involved were obviously performing their task well. 

However, the variability between the flow devices 
attached to the same pressure bag showed a coefficient of 
variation of 12% for different devices. This was 
surprisingly high for a standard product, and may be 
partly responsible for reports of high volume infusion from 
these devices. 


Discussion 


The obvious limitation of this study is that it was not 
carried out in-vivo, because the variations of circulatory 
pressures might have affected the volume delivered. This 
would, however, have been impractical since the actual 
volume administered would have been difficult to calculate 
and because flushing of the line performed by staff would 
adversely affect the results obtained. However, the results 
have shown that the back pressure makes no significant 
difference to the volume infused, and so justifies the 
validity of the results obtained. 

The results also show that reducing the flow pressure in 
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the infuser bag has a significant effect on the volume 
delivered, and so current paediatric practice is beneficial in 
reducing potential overtransfusion. It also draws attention 
to the fact that in neonates in particular a considerable 
fluid load can be accidentally administered especially when 
more than one of these devices is employed. This ts also 
relevant in any patient on strict fluid balance. 

Another practical point from the experiment is that the 
height of the pressure bag has an effect on the flow 
pressure presented to the device, and thereby influences the 
volume delivered. This should be taken into account, 
especially in paediatric practice, and the bag either lowered 
or the gauge pressure further reduced. 

Other methods can be used to prevent accidental 
overtransfusion. Small volume infusion bags (50-100 ml) 
can be substituted though this carries the risk that the 
incidence of cannula blockage may be increased, because 
of the more frequent interruption of flow. This also 
heightens the risk of contamination of the apparatus and 
patient. Alternatively a syringe pump may be used, to 
allow easier calculation of volume infused. However this 
requires more expensive technology and generally makes 
the flushing procedure more awkward. 


The results show that overenthusiastic use of flow devices 
can result in their literally becoming flush devices and 
caution should therefore be exercised when more than one 
device is used. In the neonatal field, even the use of only 
one device can have serious consequences and allowances 
must be made in fluid therapy regimens. 
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SPECIAL ARTICLE 


Death on the table 


Some thoughts on how to handle an anaesthetic-related death 


A.K.BACON 


Summary 


This describes one way to handle the aftermath of anaesthetic catastrophe. The techniques of how to share bad news, interview 
relatives, complete official forms, deal with the legal process and debrief colleagues are outlined. It is hoped that this article will 
promote discussion on this topic and improve communication with all those affected by mishaps in the operating suite. 
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Discussion about the emotional responses to an unexpected 
death in the operating suite appears to be one of the great 
taboos of modern anaesthesia literature. We spend years 
training to avoid disasters but rarely is anyone in the spe- 
cialty taught how to handle them. We hope it will be some- 
thing that happens to someone else, and when it does, some 
of us move away from that person as if we can avoid con- 
tamination with whatever it is that he or she has done. 
Medical education committees, seminars and articles con- 
tinue to highlight themes such as monitoring, pre-operative 
evaluation, causes of peri-operative deaths,! yet there is an 
obvious gap in our literature. Each of us will have a number 
of patients who die unexpectedly on the operating table or 
in the recovery room during the course of our careers. It is 
a Subject few of us want to think about. But it will happen, 
and when it does, we should have already given thought to 
how we are going to manage it. 

This article explores some ways in which we can learn to 
anticipate the aftermath of an anaesthetic catastrophe, 
lessen the stresses which can be experienced, and possibly 
even reduce some of the needless litigation that ensues as a 
result of indifferent communication. 

Throughout this article ‘he’ and ‘him’ are used indis- 
criminately, naturally accidents are not confined to one 
SEX. 


Breaking the news 


The unexpected and anaesthetic-related death leaves the in- 
dividual anaesthetist feeling numb or shattered. There has 
usually been a heroic effort at resuscitation which has 
failed. The surgeon may or may not have been of help 
during this process. He will frequently distance himself 
from the anaesthetist and afterwards may take it upon him- 


self to go and talk with the relatives. Sometimes none of 
the medical team feel able to telephone the next of kin and 
it is left to a nurse to break the news. 

The effect of this news is devastating. Place yourself in 
their position. Your own relative has gone into hospital for 
a minor operation and now there is a telephone call to say 
she is dead. The first golden rule is never to impart bad 
news over the telephone. Always ask the next of kin to 
come into the hospital to meet you. If they ask why, then the 
reply must be that there is something of great importance that 
you wish to tell them. If they question you further asking if 
there is bad news then the only possible response is ‘Yes, 
please come to the hospital. Bring a close friend with you. I 
will give more information when you arrive.’ 

The second golden rule is that the news should be de- 
livered by a team: the surgon, anaesthetist, a member of 
the nursing staff and one or more of other professionals 
who may be able to help. Typically these are either an in- 
terpreter, chaplain or social worker according to the antici- 
pated needs of the family. If any of the surgical/anaesthetic 
team are juniors, then the member of the senior medical 
staff responsible for that junior must be present, or at least 
provide someone of equal rank to be at the interview. 
Under no circumstances should the anaesthetist allow the 
surgeon to go in by himself. It is not unusual for a remark 
to be apparently misheard which triggers off great mis- 
understandings, interferes with the grieving process and 
initiates fruitless and costly legal action. 

The setting for the crucial conversation needs to be 
thought out carefully. To do this the team should stop the 
operating list or hand it over to a different team. The orig- 
inal team must discuss who takes the lead, what resources 
are needed, and where the interview is to take place. The 
room should be about the same size as an average living 
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room in a house. Too large a room intimidates, as does a 
room that might have been a broom cupboard. The room 
should have carpets and chairs. It should allow uninter- 
rupted conversation away from "phones that ring, and ac- 
cidental visitors. Such a room may normally be used as a 
meeting area in administration. The need for the para- 
medical services has to be considered and even at night 
the full team should be assembled. 


The format of the interview 


The third golden rule is to follow a plan of conversation. 
Obviously this can only be a generality, specifics are out of 
the question. The general plan covers breaking the news, 
giving the facts, allowing ventilation of emotions and grief, 
answering questions, restating the facts, outlining the steps 
that have to be taken by law, and finally expressing 
continuing support for the family and sympathy with them 
in this time of tragedy. 

The leader in the conversation is not necessarily one of 
the original team. Anaesthetists and surgeons tend to have 
little experience or training in such conversation unless they 
have been heavily involved in critical care units. There can 
only be one leader and that person will be the principal 
communicator. Whoever takes the lead needs to start by 
confirming the identity of the relatives to whom they are 
talking. Many a tragic error has been made by not observing 
this simple protocol. The leader should introduce himself, 
and briefly indicate that others present are ‘members of the 
hospital staff’. Details of who is who are unlikely to be 
remembered in such a stressful situation. 

The worst news should be given first. The relatives know 
that there is bad news coming, otherwise they would not 
have been asked to meet with the team. The bluntness of 
the message can be helped a little by an introductory phrase 
such as ‘I am afraid I have very bad news for you—despite 
all we tried, your wife has died.” This conveys all that you 
want to say. Sympathy, great effort, tragedy. The resulting 
effect of this statement then depends on cultural back- 
ground. The aim of the next 5 minutes should be to talk 
facts after suitable expressions of sympathy, either spoken, 
or demonstrated by holding or touching the next of kin. 
The leader needs to start this phase by saying something 
along the lines of ‘I would just like to talk through what 
has happened, and perhaps you could tell me what you 
knew about why she was having the operation?’ This estab- 
lishes a baseline of knowledge. Never assume anything. I 
have heard relatives claim in court that they were totally 
unaware that the deceased was going to have an anaesthetic 
or operation. 

Now the picture can be built up: the nature of the present- 
ing disease, concomitant problems, effects of medication, 
succinct phrases to highlight the story. Then a very brief 
account of what happened in the operating room, what 
was the principal problem encountered, an indication of 
the heroic efforts made by the team, an admission of ‘loss’. 
Use phrases like ‘collapse, heart stoppage, poor circulation, 
breathing difficulty’, if it is uncertain what has happened. 
If you don’t know, say so. ‘We are not exactly sure why she 
died’ is much better than any elaborate story which turns 
out to be wrong. Precise scientific explanations will be lost 
in the heat of the moment and may turn out to be wrong 
when the autopsy report is completed. 

This phase of the interview should only last 5 minutes. 


The relatives need emotional breathing space, time to react 
in private. Tke leader should say that he will be leaving 
them for about 20 minutes and then he will return. The 
team should then exit the room leaving only a ‘carer’ and, 
if need be, an interpreter to stay with the next of kin. The 
‘carer’ can be anyone who is good at the task—a nurse, a 
chaplain, it does not matter. That person is there to sit 
with the family and offer practical help. They may ask if 
there is someone whom the relatives would like to come 
into the hospital to be with them. The carer can leave the 
room briefly to effect the telephone call, but otherwise they 
should not leave the room. They are not there to answer 
questions. Their role is to comfort, hand out tissues, let 
them cry and provide whatever seems to be desirable. 


Final briefing of the team 


The team should take this break to move to another room 
and discuss how the family reacted and finalise strategy for 
the next phase. Any last minute inclusions for the team 
need to be made good, and at exactly 20 minutes the team 
should rejoin zhe relatives once more. This time full formal 
introductions can take place. The leader then starts the pro- 
cess of going over what happened in the operating room. 
The surgeon should state what happened as he saw it if he 
has not taken the lead role: why the operation was needed, 
what was planned and similar generalities. The anaesthetist 
should then give a very general overview of how events 
unfoided, how he saw the patient on his pre-operative visit, 
what technique he decided on as a result of that evaluation, 
what happened in the theatre, once again avoiding anything 
too contentious or specific which later may turn out to be 
wrong. 

There should be a pause for questions at this point. The 
family should be encouraged to ask anything they like. It is 
probable that they are still stunned by the news. The ques- 
tions that may come forward may be incongruous to the 
team. The family need time, they need caring and they need 
dignity. They do not need a technical lecture on the brilli- 
ance of the performance of the operating team, or implied 
blame arising from some social behaviour on the part of 
the dead patient. 


Formalities 


The next stage in this interview is to inform the relatives of 
what happens next. Undoubtedly the Coroner’s Office or 
similar institution will be involved. The relatives need to be 
aware of this. They should be told that the Coroner is the 
only one with the authority to do anything. He alone will 
check what happened and help the family in the legalities 
of the unexpected death. The family should contact the 
undertaker of their choice, and tell him that the Coroner is 
involved. The undertaker will then know how to proceed. 

The conclusion varies. Some families ask to see the body, 
others just want to leave the hospital. Viewing, if requested, 
should take place in the presence of a member of the hospital 
staff to ensure that there is no interference with the body, 
and to explain equipment that may have been left in situ. On 
finishing, the team must offer support, a telephone number, a 
promise to keep in touch. The relatives should be escorted to 
their car, and if they came by public transport, perhaps even a 
lift in a car from the chaplain or social worker would show 
caring which will be remembered for all time. 


Hospital paperwork 


The next step is to go through the hospital procedures. The 
medical record should be checked for accuracy. Any glaring 
omissions or errors should be made good, but any cor- 
rections should be identified separately, initialled, timed 
and dated. The anaesthetic machine and ampoules used 
must alsc be examined and recorded. This process is best 
done by 30meone unconnected with the original incident. 
He should record the results of his checks and keep a copy 
for his cwn use. The Coroner’s deposition should show 
facts, not opinions. Leaving it to a more junior member of 
staff may allow errors of interpretation. You were the an- 
aesthetist, you should write the report. Get a friend to help 
you write it out, but draft it first. Let him offer constructive 
ways to .mprove the clarity of what you want to say. A 
provisioral diagnosis is helpful but not essential. 

The family doctor should be informed of the incident as 
soon as possible. He will not want to be in the predicament 
of casually meeting another member of the family, enquir- 
ing after zhe patient only to learn of the tragedy. The family 
doctor will become a key point in the care of the family 
after the death. It is he who will be asked for ‘sleeping pills 
for Dad because he is not coping’. It is he who will work 
out that zhe person who is not coping is the person asking 
for the pills. He needs to know what is going on. Early 
contact ‘vith the family doctor gives the anaesthetist an 
ideal opportunity to pass on facts, as well as offering to 
relay any other information that comes subsequently to 
light. The family doctor then can become an ally, rather 
than a potentially hostile colleague who inadvertently en- 
courages. litigation. 

The hespital policies must be followed. Usually the an- 
aesthetis has to notify the incident to senior administra- 
tion. An incident form or similar documentation is required 
for notif-cation to hospital insurers. This, once again, re- 
quires fect not opinion. Two copies should be retained, 
one to b2 sent to the medical defence organisation as well 
as one for personal use. By this time the anaesthetist may 
well feel Ted up or embarrassed by the whole incident. The 
colleague who came to help with the checking of the an- 
aesthetic machine could now help with the remaining for- 
malities. These may include notification of a state-auth- 
orised confidential enquiry committee or a departmental 
‘deaths end complications meeting’. The individual needs 
support at each stage; he is very vulnerable. The pressure 
of trying to maintain a semblance of normality during daily 
tasks car produce stresses which need a caring friend. The 
colleague should also find time to inform the anaesthetist’s 
spouse or partner of what has happened, and to offer fur- 
ther support. The strength of this relationship will be a 
crucial factor in the maintenance of the mental health of 
the anaesthetist. 

The legal formalities all take time. An inquest may be 
opened td allow the process of law to start; almost certainly 
it will be adjourned to a later date. The law is slow. In- 
dividuals vary in their response to this waiting period. Some 
have a private dread that they will appear on television 
newsreels entering or leaving the court; others bury their 
head in the sand, pretending that ‘since I was not at fault, 
why shoald I worry?’ Usually there is no more than a hint 
of civil litigation until the Coroner’s Inquest has been held. 
The prucent anaesthetist consults with his defence organisa- 
tion on Drocedures to be followed before the inquest. His 
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own experience to date may have been limited to a brief 
appearance as a first year graduate many years ago at an 
inquest on a victim of a motor accident who was brought into 
the emergency department and died soon after arrival. Now 
he is expected to give an account of his actions which will 
be examined in an environment not likely to make him feel 
comfortable. Rehearsal of evidence, consultation with de- 
fence organisation solicitors, sensible medical colleagues 
who have undergone similar ordeals or who provide expert 
opinion for court cases will be of the utmost help to reduce 
anxiety so frequently encountered by those who do not pre- 
pare themselves. 


The family 


The parting words.to the family provided a telephone 
number to keep in touch. The anaesthetist should take part 
in this process. He may feel he lacks the skills to do this; he 
may feel so guilty that he does not want to see them again. 
He should make a point of meeting the social worker or 
chaplain who is the contact person if this is so. Should the 
relatives visit the hospital for any reason, the anaesthetist 
ought to make a point of meeting them at that time in the 
presence of the social worker. A caring attitude goes a long 
way to defuse legal proceedings as well as actually helping 
the grieving process. 


Preparation for civil proceedings 


The potential for legal action should never be underesti- 
mated. The problem is that you can never remember all the 
facts years later when it comes to court. The various free- 
dom of information acts have made record keeping in a 
public institution very uninformative. The very sharp per- 
ception of events on the day diminishes with time, so that 
even a week later some facts are blurred. It is obvious there- 
fore that the best time to record the facts in full is within a 
very few days of the event. I recommend that the an- 
aesthetist writes out a draft of everything he can remember. 
Then, using the long suffering colleague once again to edit 
the draft and ask pertinent questions to highlight points 
that have been taken for granted as common knowledge, a 
final version can be printed which records everything in 
anticipation of legal action. This private record should start 
with the statement that it is written to assist in defence of 
anticipated legal proceedings. This then establishes it as out- 
side the realm of documents that can be revealed by free- 
dom of information acts. It must show every minute detail 
of the routine followed for this particular patient: when the 
patient was first seen, where, what was prescribed, what 
investigations were needed, what the results were, what 
your plan for the anaesthetic was, where the induction took 
place, who was with you at the induction, and so on. In 
short, everything that you know now but when asked in 2 
years’ time you will not be able to remember at all. Most of 
our routines are so automatic that we forget we even did 
them, writing down the boring minutiae in pedantic detail 
now will save endless hours of anxiety later. This document 
is crucial. It should be dated once completed, your signa- 
ture witnessed, and a copy kept in a very safe place. Discuss 
its existence with your medical defence organisation, but 
do not forward a copy unless asked. With luck you will 
never need it again, but if you do, you have it there to 
hand. 
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Debriefing the theatre team 


So far we have concentrated on the aspects of the cata- 
strophe that affect the doctors and the relatives. Now we 
need to look at the others who were present at the time it 
all happened. The nursing and technical staff present may 
feel just as upset as you. If so they need assistance. They 
may need to be debriefed. Mitchell? has described a formal 
process of critical incident stress debriefing for emergency 
service personnel, which has obvious applications in the 
situation we face here. He recommends a defusing im- 
mediately after the event, to be followed within 2 or 3 days 
by a structured debriefing if this is necessary. The defusing 
is a simple, short meeting at which accurate and specific 
information is given to all on what happened and what 
steps are being taken to look after the relatives, or prevent 
similar episodes if that is relevant to the scene. Support is 
offered to the staff, together with a statement that anyone 
who wishes to talk things over is welcome at any-time. ‘If 
you are losing sleep, getting short tempered, hitting the 
bottle, or whatever, that may be normal and one way of 
coping. If it goes on for more than a few days come and 
knock on my door, have a chat.’ 

There may be no need for a formal debriefing, but when 
the case fits one of the following categories a ‘critical inci- 
dent stress debriefing’ should be considered. These categor- 
ies are: unusual media coverage; the patient who was a 
member of the theatre team; a case charged with profound 
emotion such as a child or patient with whom the team 
identify strongly; a case in which the circumstances are so 
unusual as to produce a high level of immediate or delayed 
emotional reaction. 

The debriefing format recommended by Mitchell is that 
all who were involved are required to get together to go 
through a confidential group session. The leader for the 
session is a specially trained mental health professional, as- 
sisted by one or two peers from the affected service. The 
session opens with a policy statement on confidentiality at 
the meeting, and an overview of the way that the meeting 
will be conducted. Each person is then invited to say in 
turn what he or she was doing there, what their job was, 
and what they saw. Feelings are not encouraged on the 
first round. The first person is invited to volunteer his 
feelings when the first round is completed. This may not re- 
lease much emotion, but perhaps somewhere around the 
group it might. If so, many feelings of resentment or 
personal dread may come to light which could cause the 
individual to function inefficiently in the future or perhaps 
to resign from the post. The group are now steered 


through a recovery process which concludes the session 
with appropriate advice on recognising and dealing with 
stress. 


Conclusion 


This article is a follow-up to a seminar held by the Victorian 
Regional Committee of the Faculty of Anaesthetists, Royal 
Australasian College of Surgeons in Melbourne, Australia 
in March 1988. A great deal of thought has modified the 
brief version that is in press? since the original meeting. 
This article started with reference to taboos, talking about 
the one thing we rarely talk about ourselves. We evolve 
coping mechanisms as individuals which, it is hoped, carry 
us through these moments of supreme stress. It is inevitable 
that some of us will need help.* All of us should be aware 
of how to get that help should we find our defences laid 
waste by a tragedy in our professional lives.> Each one of 
us needs to develop an awareness of the vulnerability of 
our colleagues; the suicide of a colleague is a personal trag- 
edy as well as a waste of the resources of the community.°® 
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Forum 


Pre-operative assessment of anxiety and measurement of arterial plasma catecholamine concentrations 
The effect of oral 8-adrenergic blockade with metoprolol 


C.-J. JaEobsen, MD, L. Blom, MD, Department of Anaesthesia, Holstebro Central Hospital, Holstebro, 
Denmark. 


Summary 


A double-lind study of 40 patients who underwent elective hysterectomy was conducted to evaluate the role of arterial plasma 
catecholamine concentrations as an objective index of anxiety, and to assess the effect of pre-operative oral treatment with a 
beta-adrewoceptor blocking drug. The patients were premedicated with diazepam and either metoprolol or placebo 2-3 hours 
before surgery. The effect an anxiety was evaluated by the anaesthetist and by visual analogue scoring by the patients. Using 
pooled data, a significant decrease in both adrenaline and noradrenaline concentrations was demonstrated after premedication, 
but no dijference was found between the groups. In general, patients were less anxious after premedication, but patients who 
received raetoprolol had greater relief of anxiety (p = 0.0007). A significant change in perceived anxiety was found in patients 
who recewed metoprolol, but there was no significant change in the placebo group. The correlation between the observers’ 
assessmerat and the patients’ visual analogue scores was poor, but some correlation was found between the assessed relief of 
anxiety amd the changes in visual analogue score. We could not demonstrate any correlations between anxiety and catecholamine 
concentrations, between relief of anxiety and changes in catecholamine concentrations, or haemodynamics and catecholamine con- 


centrations. 
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In general, the primary aims of premedication before an- 
aesthesia and surgery are to prevent or reduce the side ef- 
fects of araesthetic agents, to relieve anxiety and to produce 
sedation. Relief of anxiety is believed to be of most import- 
ance.!-3 There are few comparative data on the relative 
merits of drugs used for premedication; this is due in part 
to the different criteria by which the desired effects of these 
drugs are assessed and the difficulties in measuring sedation 
and apprehension.*:5 

Young. nervous or anxious patients may have high 
sympathezic tone, which may result in tremor and relative 
tachycardia before surgery and arrhythmias during induction 
of anaestiesia. Increased sympathetic tone is undesirable 
particularly in elderly patients and those with ischaemic heart 
disease. 

Severalmethods have been described to assess sedation and 
anxiety. These include linear analogue scales completed by 
the patien-,>-° assessments by the anaesthetist 7-7-4 and objec- 
tive methods such as measurement of plasma catecholamine 
concentrations,’ or urinary catecholamine excretion.®-® The 
correlation between these methods seems to be poor. 

Several studies have shown that f-adrenergic blockade is 
an effective means to reduce tremor and anxiety caused 
by stage fright in musicians !°’!! or by the stress of examina- 
tions.12-1= Others have shown that f-adrenergic blockade 
reduces arrhythmias during anaesthesia.1*-1° The effect of 
B-adrenerzic blocking drugs on plasma catecholamine con- 
centratiors is not well defined. It might be expected that 


plasma concentrations would be unaffected by these drugs. 
However, if there is feedback control on the receptors, block- 
ade would be expected to be accompanied by a compensatory 
rise in plasma catecholamine concentrations. Conversely, a 
B-adrenoceptor blocker may lower catecholamine concentra- 
tions in anxiety because the drug interrupts the vicious circle 
whereby anxiety produces somatic effects and the awareness 
of such effects results in increased anxiety 7°17 

We observed in an carlier study of hypotensive 
anaesthesia'® that patients who received metroprolol 
appeared to be less anxious before induction of anaesthesia. 

The present study was designed to investigate whether 
anxiety associated with the period before operation is ac- 
companied by changes in plasma catecholamine concentra- 
tions, and whether f-adrenergic blockade has any influence 
on anxiety or catecholamine concentrations. 


Methods 


Forty patients (ASA grade | or 2) who presented for elec- 
tive hysterectomy were randomised into two groups. None 
of the patients was suspected to have cancer. Age, height, 
body weight, arterial pressure and heart rate, together with 
details of current medication, were recorded for each 
patient. All patients gave informed consent according to 
the Helsinki II declaration and the study was approved by 
the local scientific ethics committee. 

Premedication was administered orally 2-3 hours before 
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surgery. The patients received either metoprolol 100 mg or 
placebo together with diazepam 15 mg, which was given 
to all patients for ethical reasons. The selective £,-blocker 
metoprolol was used in order to avoid unwanted effects of 
B,-receptor blockade. The drugs came from coded, in- 
dividual boxes, and were alike in colour and shape. The 
observer had no knowledge of whether the patient received 
metoprolol or placebo. Evaluations, measurements of haem- 
odynamics and blood sampling were carried out in the ward 
before premedication and in the anaesthetic room before 
induction of anaesthesia. 

Anxiety and sedation were evaluated by the anaesthetist 
using a modification of a method described originally by 
Dundee et al.’ The degree of sedation was graded as good 
(2 points); fair (1 point); or slight or nil (0 point). The degree 
of anxiety, after assessing and questioning the patient, was 
assessed before and after premedication as nil (0 point), 
slight (1 point), moderate (2 points) or marked (3 points). 
All assessments were performed by the same anaesthetist. 
In addition, the patients were asked to rate their perceived 
anxiety on a visual analogue scale (VAS), which comprised 
a 10-cm line, the ends of which represented total calm and 
extreme anxiety. 

Arterial pressure and heart rate (HR) were measured by 
a noninvasive oscillotonometric method. Measurements 
were obtained after the patient had rested in the supine 
position for at least 15 minutes; the mean of three 
measurements obtained during a 15-minute period was 
recorded. Subsequently, a sample of blood was obtained 
from the radial or femoral artery; local anaesthesia was not 
used before arterial puncture. Each sample was transferred 
immediately into a precooled “Vacutainer’ that contained 
heparin. After gentle mixing, the blood was centrifuged at 
0 °C before separation and the supernatant was stored at 
—70°C until analysis for catecholamine concentrations 
using high pressure liquid chromatography with electro- 
chemical detection. 

Two-tailed Student’s t-test, Mann-Whitney two-tailed 
test and Spearman—Kendall correlation coefficient were 
used as appropriate for statistical analysis. 


Results 


There were no significant differences between groups in re- 
spect of the age, height and weight of. the patients (Table 
1). The femoral artery was used to obtain a blood sample 
in five patients, three of whom received metoprolol. The 
data from these patients were not different from other 
patients in the respective groups. 

Plasma catecholamine concentrations are shown in Table 
2. Concentrations of adrenaline decreased after premedica- 
tion in both groups, but differences were not significant 
either within or between groups. However, plasma ad- 
renaline concentration decreased. in a significantly larger 
number of patients in the placebo group (Table 3). 

A significant decrease in noradrenaline concentrations oc- 
curred in both groups after premedication. No significant 
differences were found between the two groups either 
before or after premedication. There was a small but statis- 
tically insignificant decrease in arterial pressure after meto- 
prolol administration and a significant decrease in heart 
rate (Table 4). Heart rate and systolic and mean arterial 
pressures were significantly lower before induction of an- 
aesthesia in patients who received metoprolol than in those 
given placebo. 

No correlations were found between cardiovascular vari- 
ables, anxiety or catecholamine concentrations in either of 
the groups (simple regression and Spearman—Kendall rank 
correlation coefficient). 

The assessment of anxiety and sedation made by the an- 


Table 1. Details of patients. Data are expressed as mean (SD). 





Metoprolol Placebo 
Patients, n 20 20 
Age, years 43 (7) 39 (10) 
Height, cm 165 (6) 165 (6) 
Weight, kg 67 (11) 63 (10) 





Table 2. Catecholamine concentrations (nmol/litre). Data are ex- 
pressed as median (lower and upper quartiles). 





Metoprolol p Placebo 

Adrenaline 

Before premedication 0.31 (0.20-0.51) ns 0.34 (0.27-0.48) 

Before induction 0.26 (0.20-0.36) ns 0.26 (0.21-0.41) 

p ns ng 
Noradrenaline 

Before premedication 1.83 (1.54-2.29) ns 1.83 (1.59-2.42) 

Before induction 1.52 (1.32-1.79) ns 1.50 (1.41~1.77) 

p <0.05 <0.05 


Statistic: Mann-Whitney two-tailed test. 


Table 3. Changes in plasma adrenaline concentrations after pre- 


medication. 
Rising/unchanged * Falling 
Placebo 4t 16 
Metoprolol 10t 10 


* unchanged + 10%; tp < 0.05 (Chi-square test). 


aesthetist and the patient ratings on the visual analogue 
scales are shown in Tables 5 and 6. In general, the an- 
aesthetist graded the patients as less anxious before induc- 
tion of anaesthesia than before premedication (p < 0.01), 
but patients who received metoprolol were significantly less 
anxious than those given placebo (p = 0.0007). 

The patient ratings on VAS showed no difference be- 
tween the groups before and after premedication, but the 
patients in the metoprolol group had lower anxiety scores 
after premedication, while no significant change was found 
in the placebo group. However, there was no significant 
difference between groups in respect of the percentage 
change in anxiety scores on VAS. 

Using pooled data, all parameters showed a significant 
decrease from the time before premedication until induction 
of anaesthesia, but neither the simple regression test nor 
the Spearman—Kendall test demonstrated significant cor- 
relations between changes in anxiety and changes in 
catecholamine concentrations in either group, or between 
absolute values before and after premedication. 


Discussion 


The most appropriate drug to alleviate anxiety or appre- 
hension pre-operatively is a matter of debate. but benzo- 
diazepines have found wide application because of their 
sedative and anxiolytic properties!—3-* although some 
studies have found little difference in effect compared to 
placebo.’ 

In the present study three methods were employed to 
evaluate the anxiolytic effect of premedication; assessment 
by observers, self-assessment by VAS and objective assess- 
ment by measurement of plasma catecholamine concentra- 
tions. As expected from earlier studies, the correlation be- 
tween the methods proved to be poor. 

The results of the present investigation indicate that the 
combination of metoprolol and diazepam seems to be 
superior in anxiolytic effect compared to diazepam alone, 
as evaluated by both the anaesthetist and perceived anxiety 
on VAS (anxiety significantly reduced in patients who 


Table 4. 3lood pressure (mmHg) and heart rate (beats/minute). 





Data are expressed as mean (SD). 
Metoprolol p Placebo 

Systolic bood pressure 

Before premedication 125.5 (11.6) ns 127.9 (15.4) 

Before induction 119.5 (11.3) 0.02 130.0 (18.4) 

p ns ns 
Diastolic 5lood pressure 

Before >remedication 77.7 (9.2) ns 81.1 (10.8) 

Before -nduction 75.0 (7.9) ns 78.6 (13.4) 

p ns ns 
Mean blood pressure 

Before premedication 91.4 (8.5) ns 96.1 (12.5) 

Before -nduction 86.9 (9.6) 0.048 95.3 (15.7) 

p ns ns 
Heart rate 

Before >remedication 76.6 (10.1) ns 76.3 (12.4) 

Before -nduction 68.4 (9.6) 0.002 80.7 (13.1) 


p 0.012 ns 
Statistics: Student’s t-test. 





Table 5. Assessment of anxiety and sedation by anaesthetist. Data 
are expressed as mean (SEM). 


Metoprolol p Placebo 


Anxiety 
Before sremedication (0-3) 1.70 (0.16) ns 1.95 (0.14) 
Before -nduction (0-3) 0.65 (0.15) 0.0007 1.40 (0.11) 
Sedation 
Before >remedication (0-2) 0.20 (0.10) ns 0.25 (0.11) 
Before -nduction (0-2) 1.45 (0,17) 0.0017 0.80 (0.19) 


Statistic: 5fann—Whitney two-tailed test. 
Table 6. Assessment of anxiety by patients (VAS); mm on scale, 
median (lower and upper quartiles). 


Metoprolol p Placebo 


Anxiety 
Before premedication 
Before -nduction 


23.5 (13.5-57.0) ns 27.0 (7.5—-50.5) 
14.0 (3.5-22.0) ns 19.5 (9.0-26.0) 
p 0.024 

Change —12.5( -36,0-0) ns 


Statistic: Wann-Whitney two-tailed test. 


ns 
(-29.5-+ 4) 


received metoprolol). This corresponds to earlier findings 
of studies concerning different types of anxiety, e.g. stage 
fright in-musicians, examination nerves and anxiety before 
public speaking.1°-13-17 

The catecholamine concentrations in this study corres- 
pond to some extent to earlier findings.7:'7-?° Fell et al.’ 
used verrous blood sampling and found greater changes in 
adrenalime than in noradrenaline in the pre-operative 
period, which could be explained by peripheral uptake of 
noradreraline. It might be expected that the changes would 
be more pronounced when using arterial sampling, but the 
results aze difficult to compare with earlier studies. Fell et 
al.” demonstrated a rise in both anxiety and catecholamines 
in the pre-operative period. The overall results in the 
present study were a reduction in both anxiety and 
catecholamines; the difference may be a result of differences 
in drugs. and dosage. The correlation between VAS and 
plasma catecholamine concentrations demonstrated by Fell 
et al.’ wes not demonstrated in this study. 

The general reduction in anxiety may be explained in 
part by -he reduced plasma catecholamine concentrations 
interrupting the vicious circle, whereby anxiety produces 
somatic effects and the awareness of such effects results in 
increasec. anxiety. However, the poor correlation between 
anxiety end plasma catecholamine concentrations indicates 
that catecholamines must be only one of several factors 
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that influence anxiety before surgery. Ten patients in the 
metoprolol group had unchanged or increased adrenaline 
concentrations after premedication, compared to four who 
received placebo. The lower anxiety found in patients who 
received metoprolol may be the result simply of blocked 
receptors in ‘the anxiety circle’. 

The lack of correlation between blood pressure and 
plasma catecholamines and between blood pressure and 
anxiety suggests that blood pressure is a poor indicator of 
anxiety. 

In conclusion, premedication with beta-adrenoceptor 
blocking drugs may be of some value, especially in young 
nervous and anxious patients with high sympathetic 
tone. 
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Obstetric anaesthetic workload in a teaching unit 


M. R. Parsloe, FFARCS, Lecturer, Department of Anaesthesia, University of Sheffield Medical School, Beech 
Hill Mount, Sheffield S10 2RX, R. MacDonald, PhD, FFARCS, Consultant, St James’s University Hospital, 
Beckett Street, Leeds LS9 7TF. 


Summary 


The distribution of obstetric anaesthetic work through the day was examined. Workload audit and prediction are discussed with 


their relevance to service and training. 


Key words 


Anaesthesia; obstetric. 


Labour ward work has a reputation as an unpredictable 
area for anaesthetists’ duties. A recent report that 
concerned obstetric anaesthetic services! estimated an 
average of two or more items of work a day for 
anaesthetists in units with 2000 deliveries a year or more. 
The maternity unit at St James’s University Hospital 
undertakes about 5000 deliveries a year and has a 
dedicated 24-hour obstetric anaesthesia and analgesia 
service with a large training commitment. During the 6 
years to 1986, the epidural analgesia rate increased to 35% 
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Fig. 1. Epidurals sited during each 2-hour period over 24 hours. 


Table 1. Yearly totals for epidurals and Caesarean sections. 


Caesarean Epidural Caesarean 

Epidurals sections sections 
(% of (% of (% of 

Year deliveries) deliveries) Caesarean sections) 
1981 1384 (30) 377 (8) 66 (17) 
1982 1300 (27) 563 (12) 134 (23) 
1983 1287 (26) 663 (14) 130 (19) 
1984 1347 (28) $73 (12) 203 (34) 
1985 1487 (33) 572 (13) 212 (40) 
1986 1663 (35) 663 (14) 284 (43) 


of maternal deliveries. In the same period, Caesarean 
sections increased to 14% of maternal deliveries, nearly 
43% of which were performed under epidural anaesthesia. 

The increased demand for anaesthetists’ skills has 
implications for service and training in obstetric an- 
aesthesia. Also, proposals for future obstetric anaesthetic 
services? and the changes to the medical career structure 
outlined in the achieving a balance document* may 
require reorganisation of labour ward work for an- 
aesthetists. In order to define priorities in this area, the 
timing of obstetric anaesthetic work was examined. 


Methods 


Anaesthetic and epidural records for the year 1986 were 
analysed retrospectively. The total number of mothers who 
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Fig. 2. Caesarean sections performed during each 2-hour period 
over 24 hours. 


received the first dose of local anaesthetic or induction 
agent was recorded for each of 12, 2-hour periods, between 
0000 and 2400 hours. Totals for each period during the 
year were compiled for routine epidurals and Caesarean 
sections. Items of work such as anaesthesia for retained 
placenta were not included for these purposes. 


Results 


Epidurals (Fig. 1). A slightly higher percentage of epidurals 
(55.7%) was performed by the on-call anaesthetist between 
1600 and 0800 hours, but nearly 36% of all epidurals were 
sited in the 6-hour period between 1000 and 1600 hours. 

Caesarean sections (Fig. 2). Three days a week are 
allocated for elective Caesarean sections. This influence is 
shown between 0800 and 1600 hours when 54.3% of all 
Caesarean sections were performed. 

All work. Nearly half of all work was started between 0800 
and 1600 hours. The period between 1000 and 1200 hours 
was the busiest and gradually reduced to the quietest 
period between 0600 and 0800 hours. The distribution of 
work for the three 8-hour periods from 0800 hours was 
48.3%, 30.5% and 21.2% respectively. 


Discussion 


A distinct pattern was apparent. The busiest time was 
between 0800 and 1600 hours when 54.3% of Caesarean 
sections were started and 44.3% of epidurals sited. This 
large proportion of work may be explained by the presence 
of a consultant, often with a senior registrar or trainee 
anaesthetist, overlap of midwives’ duties allowing more 
mothers with epidurals to be supervised, and the 
institution of specific days for elective Caesarean sections. 
However. analysis in this fashion may obscure particularly 
quiet or busy periods. 

Cormack? showed that the number of deliveries 
compared well with those calculated from the Poisson 
distribution. We used this method* to predict the 
probability of the quantity of work for each of the three 
consecutive 8-hour periods from 0800 hours (see appendix). 
This showed probabilities of 72.8%, 75.6% and 80.9% 
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respectively for between one and four items of work during 
each of these periods. The degree of variability was shown 
with a 26.9% probability of no work between 0000 and 
0800 hours, a 19.6% probability of five to nine items 
between 0800 and 1600 hours, but only a 4.5% probability 
of five to seven items between 1600 and 2400 hours. 

Workload audit and prediction should help the training 
and organisation of work for anaesthetists. Trainees in 
obstetric anaesthesia require sufficient ‘hands-on’ training 
in a supervised environment and on-call experience 
compatible with daytime commitments. We do not allocate 
a trainee to have sole responsibility for labour ward work 
after a night on-call because of the large daytime workload 
in this unit. 

Fowkes>? states that audit may improve clinical efficiency 
if the activity commonly occurs, has an important effect on 
the use of resources, is easily defined and examined, has an 
accepted standard defined by the participants and the 
activity 1s amenable to change. We consider obstetric 
anaesthesia fulfils these criteria but that in attempting 
change, implications for trainee anaesthetists should be con- 
sidered. 
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Appendix 


Poisson distributions. These were calculated from the 
equation p(n) = e‘r"/n! where p(n) is the probability of n 
items of work, r the average number of items of work for 
that 8-hour period and e the natural logarithm. 


Time 0000 to Time 0800 to Time 1600 to 
0800 hours. 1600 hours. 0000 hours. 
r= 1.35 r = 3.08 r = 1.94 
p(0) = 0.259 p(0) = 0.046 p(0) = 0.144 
p(1) = 0.350 p(1) = 0.142 p(1) = 0.279 
p(2) = 0.236 p(2) = 0.218 p(2) = 0.270 
p(3) = 0.106 p(3) = 0.224 p(3) = 0.175 
p(4) = 0.036 p(4) = 0.172 p(4) = 0.085 
p(5) = 0.010 p(5) = 0.106 p(5) = 0.033 
p(6) = 0.002 p(6) = 0.054 p(6) = 0.011 
p(7) = 0.024 p(7) = 0.003 

p(8) = 0.009 
p(9) = 0.003 
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Blood pressure response of neonates to tracheal intubation 


The study of Drs Charlton and Greenough (Anaesthesia 
1988; 43: 744-6) present data which we find contrary to 
our own experience, especially when direct intra-arterial 
monitoring is available. We feel strongly that this study, 
although well intentioned, examines the wrong physiologi- 
cal predictor of intraventricular haemorrhage, and can 
only result in the perpetuation of a practice which is 
increasingly regarded as rarely acceptable. It is intracranial 
pressure, rather than arterial blood pressure, which is likely 
to increase the risk of intraventricular haemorrhage. 


Anterior fontanelle pressure, which correlates well with 
intracranial pressure, has been shown to rise substantially 
during awake tracheal intubation.'!:* These authors did 
not examine intracranial pressure. We suggest that flaws 
in study design may have prevented them from dem- 
onstrating an increase in blood pressure, as has been 
demonstrated in a previous study.! We also believe that 
some of their conclusions are unsupported by the data they 
present. 

The authors explain the reason for choosing oscil- 
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lotonometric methods to measure blood pressure, but this 
study would be more credible if they had chosen a group 
of neonates in whom arterial catheters were already 
present. or were indicated for other reasons. This would 
have given definitive results, and made the study 
irrefutable. As it is, we are surprised that, in a study to 
examine alteration in blood pressure, the authors only 
recorded the blood pressure twice in many subjects, and 
only three times in the others. Their results would be more 
believable if they had had the oscillotonometer on 
continuous cycling. Their pre-intubation value in the 
awake group was taken ‘after a period of pre-oxygenation 
by mask’. This manoeuvre would almost certainly 
stimulate the infants, may make them cry, and is likely to 
result in an artificially elevated pressure. Similarly a 
‘resting’ blood pressure was taken with babies ‘in position 
for induction of anaesthesia’. It is unclear from this 
description whether they were being restrained in any 
way. 

The authors give no details of duration of laryngoscopy, 
and ths could have an effect on the pressor response. No 
data are available for the neonate, but it is possible that, 
during prolonged laryngoscopy (which is more likely in an 
awake neonate), there may be some accommodation to 
laryngeal stimulation, which distorts the blood pressure 
recordings after intubation. This may be compounded by 
the long duration of the measurement period to record the 
blood pressure (> 30 seconds [Dinamap User’s Manual]). 
The authors conclude that in the neonatal period, the 
pressor response to tracheal intubation is absent, and they 
suggest that it develops after one month of age. Their own 
data, however, show a significant increase in blood 
pressure in the halothane (H) group after intubation. 
Irrespective of the lower pre-intubation blood pressure, 
they did demonstrate a rise in blood pressure, which 
indicates the ability of this group of neonates to mount a 
‘pressor response’ to tracheal intubation. There is no 
physiological reason why an awake neonate should not be 
capable of the same if such a response is present in 
anaesthetised neonates. 

Few now doubt that neonates feel pain and mount an 
appropriate stress response to surgery.* Most accept that 
we should provide adequate general anaesthesia for 
surgery in this age group. We believe we should also 
concern ourselves with providing anaesthesia for tracheal 
intubation in these patients, unless there are good reasons 
to the contrary. Awake tracheal intubation should be 
reserved in neonates, as in adults, for the difficult airway, 
or unstable or moribund patients.! Evidence shows that 
laryngescopy and intubation in the neonate, whether 
painful or not, are stressful and may provoke an increase 
in intracranial pressure. Awake intubation should be 
discouraged in this high risk group. 


J. SUTHERLAND 
I. GAUNTLETT 
S. MATHER 


Frenchay Hospital 
Bristol BS16 ILE 
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A reply 


We hope this group will substantiate their claims by 
publishing their series of continuous direct arterial pressure 
records of prematures, less than 4 days old (effectively the 
only ones at risk of intraventricular haemorrage, IVH) 
awake during tracheal intubation, along with the corre- 
sponding pre- and postoperative brain scan findings. 

Many of the concerns expressed by the writers relate to 
issues other than that addressed by our paper. It remains 
to be seen whether anterior fontanelle pressure (AFP) in- 
crease at awake intubation causes IVH during anaesthesia, 
so to describe it as a predictor is not appropriate. Our 
report, dealing only with blood pressures, was carefully 
worded and cannot reasonably be construed as a plea for 
awake intubation. 

There are no flaws in our study design. It is pure 
conjecture that awake neonates accommodate to laryngeal 
stimulation, but precisely because of the potentially 
variable duration of laryngoscopy the blood pressures after 
intubation were timed accurately (one cycle-length) from 
the moment of maximal stimulation as the tube passed into 
the trachea. No other investigation has done this. The 
temporal relationship between laryngoscopy, intubation 
and the one-minute Dinamap cycles appears to be random 
in the quoted study by Friesen et al. Furthermore, since 
‘immediately after intubation pancuronium and an 
anaesthetic were administered’ we remain sceptical about 
the validity of the blood pressure measurement as a 
response purely to intubation. The same authors in an 
earlier study group three times this size, with a similar 
protocol, found no significant pressure increase. ! 

The comments about pre-oxygenation indicate that the 
writers have missed the whole point. If blood pressures in 
babies after awake intubation are no greater than those in 
response to minor handling (pre-oxygenation) then they 
surely cannot be regarded as harmful. We still have seen 
no evidence that our neonates have been harmed by awake 
intubation, which, we fully agree, is only rarely indicated. 


A.J. CHARLTON 
S.G. GREENHOUGH 


Manchester Royal Infirmary, 
Manchester M13 9WL 
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Replacing analgesic nitrous oxide with a dangerous alternative 


Rodrigo and Rosenquist have examined the efficacy of 
isoflurane as an alternative for analgesic nitrous oxide for 
conscious sedation (Anaesthesia 1988; 43: 369-75). They 
cite as the rationale for this trial the ‘drawbacks’ of nitrous 
oxide that is, the interference of the gas with vitamin B,, 
metabolism which can cause myelosuppression and 
myeloneuropathy. However, they neglect to state that 
haematological changes only occur in fit patients after at 
least 5 hours’ exposure to anaesthetic concentrations of 


nitrous oxide.'! Clearly bone-marrow changes are irrelevant 
to conscious sedation in dentistry (or any other similar 
application) where exposures to nitrous oxide seldom 
exceed one hour. The bone-marrow changes found in the 
three of 20 dentists mentioned in this paper occurred in 
association with ambient concentrations of nitrous oxide in 
excess of 1000 ppm; levels much higher than are found 
where adequate scavenging is employed.':? The neuro- 
logical changes associated with nitrous oxide only follow 
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chronic heavy abuse of the gas? which is a situation hardly 


consistent with the routine use of the gas for conscious . 


sedation. The relationship between abortion and exposure 
to nitrous oxide in dental assistants is not yet proven 
conclusively; inherent biases or other factors,* including 
perhaps inefficient scavenging, may have accounted for the 
small increase in abortions in these females. 

It appears therefore that the concern expressed by 
Rodrigo and Rosenquist about the safety of nitrous oxide 
for conscious sedation is without foundation. 

Unfortunately, in contrast to nitrous oxide, a potent 
agent such as isoflurane carries very real dangers and 
disadvantages for conscious sedation. For instance, whilst 
it is relatively simple to titrate analgesic nitrous oxide to 
the patient’s requirements, this is clearly not the case when 
one is giving fractions of a percent of an agent. This has 
led to one of the most serious flaws in the design of this 
trial. It is well known that the requirements of nitrous 
oxide for adequate sedation vary from 10% upwards. It is 
possible, for this reason, that by using a constant 
concentration of the gas, certain patients received more 
than was actually required for adequate sedation, with 
resultant increases in measurable side effects. 

Isoflurane can, in addition, cause respiratory and 
cardiovascular depression and laryngospasm. Other un- 
toward effects include the greater propensity for isoflurane 
to produce unconsciousness when compared to nitrous 
oxide, as well as its slower offset of action, which could 
produce problems in the outpatients.‘ Isoflurane is also 
linked with increased seizure activity® and feelings of 
depression and withdrawal,’ which could have serious 
implications for patients who have neuropsychiatric 
conditions. It can also decrease glucose tolerance.” The 
unpleasant odour may be a considerable drawback in the 
treatment of highly anxious children,*? who often need 
conscious sedation. 

Isoflurane is also extremely expensive and no dedicated 
equipment with a failsafe feature, which could prevent the 
advent of unconsciousness is, as yet, available for the 
administration of this extremely potent agent. Taken as a 
whole, it appears premature and even dangerous to replace 
nitrous oxide, which has an unrivalled safety record of 
more than a century, with a relatively untried agent such 
as isoflurane, which has already shown serious untoward 
effects. ‘We cannot abandon a drug because it is not 
perfect or completely harmless; we must be careful not to 
advocate more troublesome alternatives.’ ° 
South African Brain Research Institute M.A. GILLMAN 
Orange Grove 2192, 

Johannesburg, 
South Africa 
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A reply 


Dr Gillman quite correctly states that inefficient scavenging 
may have accounted for some of the problems with nitrous 
oxide. It is true that in many parts of the world nitrous 
oxide is used for conscious sedation without scavenging or 
with relatively inefficient scavenging systems. Further, the 
specific lower limits of pollution with nitrous oxide which 
lead to problems are still not yet determined. Thus in 
places where scavenging is not used, or inefficiently used, if 
an alternative which does not produce such problems can 
be utilised it will be beneficial. 

It is true that it may take longer to titrate isoflurane 
than nitrous oxide to patient requirements, and recovery may 
take longer, though this did not occur in our study. However, 
the quality of sedation was better with isoflurane.’ Similar 
problems arise during intravenous sedation with benzo- 
diazepines during induction and recovery;! nevertheless, 
this technique is still very popular. We have never stated 
that isoflurane is the perfect alternative. 

The studies done with isoflurane show significant 
respiratory and cardiovascular depressions which do not 
occur with concentrations used for sedation,” unlike with 
concentrations used for general anaesthesia.7-* Seizures‘ 
and decreased glucose tolerance have occurred with 
anaesthetic concentrations and not with subanaesthetic 
concentrations used for sedation. The odour was well 
tolerated by adults in our study.! It is too premature to say 
that it will not be tolerated by highly anxious children 
without performing studies on them. Feelings of depression 
and withdrawal were reported in one study,? but we did 
not come across such problems in our study. This is why 
we have suggested that isoflurane should be further 
investigated for conscious sedation. 

Nitrous oxide and the equipment necessary to provide it, 
and for scavenging, is very costly in some countries, and 
its use imposes the burden of changing cylinders as well as 
transporting and storing them. However, once isoflurane is 
used more widely its price may come down. No dedicated 
equipment is yet available for giving isoflurane for 
sedation, but it has been suggested that the manufacturers 
look into it.” 

Dr Gillman has jumped the gun. We have not asked 
anybody to replace nitrous oxide with isoflurane at 
present, but we have suggested that of the findings in our 
study justify further investigation of isoflurane for 
conscious sedation with an aim of incorporating it into the 
clinical practice of sedation. 
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Nitrous oxide and hypoxia: is it the gas or the user? 


Moore recently made the point that the injection of an 
incorrect drug is, in the final analysis, the responsibility of 
the physician.! It would be considered totally inappropriate 
to blame the drug for any untoward effect after such a 
mistake, and to list as one of its major side effects or 
disadvantages the incorrect or inappropriate use of such an 
agent would be considered laughable. But in the case of 
one drug this is exactly what is done. Delivery of hypoxic 
gas mixtures where nitrous oxide is involved is considered 
as an adverse effect? or a disadvantage? of the gas. 
Perhaps we should reexamine our attitude in this matter? 
It appea-s to me that this is a disadvantage of and (or) an 
adverse ~eaction to carelessness. Why do we continue to 
blame nirous oxide? 


Pseudo-cyanosis: time to 


We were interested to read the article about ‘Argyna or 
cyanosis. (Anaesthesia 1988; 43: 755—6) since we also had a 
difficult differential diagnosis of cyanosis that involved a 
case of carysiasis. 

A 71-rear-old woman presented with a fractured neck of 
femur for insertion of a dynamic hip screw. She had suffered 
severe rheumatoid arthritis for years and had been treated 
with a regimen of steroids, hydroxychloroquine and 
sodium aurothiomaleate. Her blue facial discoloration was 
immediately obvious, but she had not noticed any change. 
Her cardiovascular and respiratory system appeared 
normal; her nail beds, tongue and lips were pink. Routine 
investigetions of full blood count, serum urea and electro- 
lytes, eEctrocardiography and chest radiography were 
normal. Arterial blood gas analysis (Fio, 0.30) showed a 
saturaticn of 99.4%; pH 7.39, Pco, 3.82 kPa, Po, 21.8 
kPa, HCO, 21.8 mmol/litre, base-excess — 1.2 mmol/litre. 

An umeventful per- and postoperative course followed 
spinal analgesia using 0.5% isobaric bupivacaine 2 ml with 
monitorng of pulse rate, blood pressure, electrocardio- 
graphy end arterial oxygen saturation by pulse oximetry. 

Chrys-asis! is defined as a grey, blue or purple 
pigmentation of light-exposed areas. It is a rare but dose- 
dependent complication.of gold treatment which tends to 
be permanent. This is well recognised in our rheumatology 
department and can be incorrectly diagnosed as cyanosis.? 

We would like to add this cause of blue cutaneous 
discoloration which mimics cyanosis to those already 
mentionzd by Timmins and Morgan. In addition, we 
believe that there is now a basis to reclassify the causes of 
cyanosis into true and pseudocyanosis. True cyanosis may 
be central, including cardiovascular, pulmonary causes and 
methaemoglobinaemia and (or) peripheral due to high 
tissue oxygen extraction. Pseudocyanosis results from grey, 
blue or purple cutaneous pigmentation, the causes ‘of 
which include metals*-+ (haemachromotosis, gold, silver, 
lead, ars2nic; drugs ï (phenothiazines, minocycline, amiodar- 
one, chleroquine). 

In summary, we have performed a detailed history, 
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reclassify cyanosis? 


examination and adequate investigation, so that the 
classification (see below) would undoubtedly help clarify 
the differential diagnosis of ‘cyanosis and the blue face’. 
Few general medical textbooks contain such a classifica- 
tion, so would this be a ‘golden’ opportunity to put the 
matter straight? 
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Skills in basic life support 


The article by Rees and Willis (Anaesthesia 1988; 43: 347-9) 
prompts me to report the findings of a recent questionnaire 
study on resuscitation that was conducted at St Helier 
Hospital amongst the nursing and midwifery staff. 

Questionnaires were sent to 250 nurses (sisters and staff 
nurses) and to 100 midwives. 

Fighteen percent of nurses had received basic life 
support training in the last year, and for the majority it 
was more than 5 years since they had training. Thirty-four 
percent of nurses were taught by an anaesthetist how to 
ventilate a patient’s lungs using mask and airway, and only 
36% of them felt confident to do this. No midwife had 
received basic life support training in the last year, and for 
the majority their training was more than 5 years ago. 
Forty-one percent of midwives knew the correct posture for 
the resuscitation of a pregnant woman and 47% said that 
they had ventilated a patient’s lungs using a mask and 
airway. However, only 32% said that they would be 
confident to perform this during an emergency. . 

Early initiation of effective cardiopulmonary resuscitation 
improves survival from cardiac arrest.! There are obvious 
shortcomings in the provision of effective cardiopulmonary 
resuscitation when only approximately one in three nurses, 
who may be in charge of a ward, or one in three midwives 


managing a patient in labour feel confident about. 


ventilatory techniques. 

The problem of a cardiac arrest in the labour ward is 
(fortunately) a rare occurrence. There is an increased need 
where an epidural service is offered for the midwives to be 
able to provide basic life support while they await the 
arrival of an anaesthetist, when total spinal blockade has 
developed, or when convulsions occur. 

There thus exists a clear requirement for regular training 
and practice in the provison of cardiopulmonary resuscita- 
tion. This small survey indicates that we are falling short of 
these ideals, and that improved training in basic life 
support techniques is a necessity in the general as well as 
on the labour ward. 


Queen Mary Hospital for Children J.A. LANGTON 
Carshalton, 
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A reply 


Thank you for asking us to comment on Dr Langton’s 
letter. 

We agree there is a clear need for the provision of 
regular training and practice in cardiopulmonary resuscita- 
tion for nursing and midwifery staff in maternity units 
since half the maternal deaths in England and Wales are 
the result of acute causes associated with present day 
obstetric conditions and procedures. !' 

It is not surprising, although it is very unsatisfactory, 
that 41% of the midwives knew the correct position 
required for the successful resuscitation of the pregnant 
woman. The most recent recommendations of the 
American Heart Association in their standards and 
guidelines for cardiopulmonary resuscitation make no 
reference to pregnancy.* The third edition óf Cardiopul- 
monary cerebral resuscitation by Safar and Bircher, ‘An 


introduction to resuscitation medicine prepared for the 
World Federation of Societies of Anaesthesiologists’ fails 
to make any mention of pregnancy although the text refers 
to every other diverse circumstance imaginable in which 
resuscitation might be required.* The only publication in 
British journals until recently that outlined the problems of 
pregnancy was a report of the Royal College of 
Physicians.* 

There ts a need for the dissemination of information 
about the peculiar problems associated with the resuscita- 
tion of the pregnant woman to all medical nursing and 
ancillary staff. 

In a reassessment in Cardiff of 57 midwives who had 
been trained in Basic Life Support, a comparison was 
made between the percentage of midwives who ventilated 
and applied external chest compressions correctly to a 
manikin in the supine position and with the mannikin 
inclined on the Cardiff Wedge. The results are summarised 
in the Table. There are increases in the percentage of 


Table 1. Percentage (SEM) midwives who performed Basic Life 
Support correctly (n = 57). 


Supine Inclined 
External cardiac 62.6 (2.7) 70.2 (3.2) p = 0.06 
compression 
Ventilation 70,4 (3.4) 774 (2.7) p = 0.03 


midwives who applied ventilation and chest compression 
correctly in the inclined compared with the supine position; 
that for ventilation was statistically significant (paired t- 
test). These results show the value of regular practice and 
reassessment in the maintenance of resuscitative skills and 
also that the Cardiff Wedge, which maintains the patient in 
an appropriate position to be resuscitated, proves no 
detriment to the resuscitative procedure. 

In the context of providing epidural analgesia in labour, 
we trust that Dr Langton’s statement ‘waiting for the 
arrival of the anaesthetist’ means ‘resident anaesthetist’. A 
maternity unit that does not provide a resident anaesthetist 
exclusively for that unit is substandard.* Unfortunately in 
the United Kingdom many maternity units fail to provide 
this level of care. The financial cost of failing to provide 
such a service is graphically illustrated in the latest Medical 
Defence Union Report.® 


University Hospital of Wales G.A.D. REES 
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Midazolam, hypotension and neurological sequelae 


The case reported by Drs Matson and Thurlow (An- 
aesthesia 1988; 45: 896) is interesting but begs further 
analysis in the light of reported evidence. The observed 
decrease in blood pressure would be more statistically than 
clinically significant in a healthy adult. The neurological 
sequelae reported are more worrying. In an otherwise 
healthy, elderly patient this seems to be somewhat 
surprising given that such patients have a normal cerebral 
blood fiow! and that autoregulatory responses are 
maintained in most subjects with cerebral atherosclerosis.? 
Indeed, even in the case reported, the fall in blood pressure 
lies well within the range for cerebral blood flow 
autoregulation. Furthermore, in patients (ASA 1-2) with 
brain tumours, cerebral perfusion pressure is maintained 
on induction of anaesthesia with midazolam, using doses 
in the order of 0.25 mg/kg.? However, autoregulation may 
be abolished in areas surrounding brain tumours? and this 
leads to a passive dependence of blood flow on mean 
arterial pressure in such areas: even small decreases in 
blood pressure may then lead to intracerebral steal and 
regional ischaemia.*’* This seems to be the most likely 
explanation for the observations in the case reported. In 
our experience, of more than 1000 patients, who have 
received intramuscular midazolam (as part of a balanced 
sedo-analgesic technique for urological procedures) there 
have been no recorded cardiopulmonary or neurological 
complications (one third of the patients were aged over 70 
years and 17% were ASA 3). 

We agree that the increased sensitivity of some elderly 
patients to benzodiazepines demands a reduction in dosage 
in this age group. However, although the observations of 
Drs Matson and Thurlow are interesting, they need to be 
placed in their proper clinical context. Whilst, perhaps, 
special care should be taken when using a benzodiazepine 


in the elderly subject with a brain tumour if rare 
instances of neurological sequelae are to be avoided, for 
other patients in this age group midazolam remains a 
safe and effective premedication agent. Given the clinical 
concern in this case, it would have been appropriate if 
flumazenil, a specific benzodiazepine antagonist which 
should now be readily to hand in all situations where 
these drugs are in regular use, had been available to 
reverse the untoward effects of the administered pre- 
medication. 


Institute of Urology, B. BIRCH 
London WC2H 8JE K. ANSON 
R. MILLER 
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Anxiety and informed consent 


We recently read the article by Antrobus (Anaesthesia 
1988: 43: 267-9) with much interest but about which we 
would like to make the following comments. 

The author purported to investigate whether or not 
surgical patients with high anxiety levels before operation 
were more likely to withhold consent for inclusion in 
premedication studies than those who were less anxious. In 
doing so, the author first assessed pre-operative anxiety 
with the help of two questionnaires, and thereafter 
requested the patient’s consent without knowledge about 
questionnaire results. Anxiety, however, is known to be 
associated with specific verbal and nonverbal behaviour 
patterns such as trembling, perspiration, rigidity of 
posture, and other psychomotor expressions. It is therefore 
possible that each patients anxiety was perceived 
unconsciously as such by the author, and thus influenced 
(again unconsciously) the way in which he requested 
consent. Patients who display high levels of anxiety may 
thus withhold consent, not because of level of anxiety, but 
because consent is requested in a different manner. These 
types of experimenter effects were first described in the 
behavioural sciences by Rosenthal! in the early sixties. 

Our second comment is about the use of the correlation 
coefficient as a measure of agreement between the two 
methods of assessing anxiety. Agreement cannot be 
assessed by a correlation coefficient; weighted kappa 
would be a more appropriate index of agreement.’ 

Finally in Tables 1 and 2, in which the type of surgery is 
considered the author states *... there was no significant 
difference in the number who granted consent for inclusion 
in the ... study ... when patients who had major surgery 


were compared with those with minor or intermediate 
surgery ...’. He goes on to conclude *. . . patients with high 
levels of pre-operative anxiety are more likely to 
withhold consent ... than are those with less anxiety’. 
Inspection of Table 2, however, reveals that seven out of 
10 patients in Group B had major surgery, whereas in 
Group A only 14 out of 33 patients did so. Indeed, this 
difference is statistically not significant, but the author is 
mistaken in his reasoning that the type of surgery cannot 
have contributed to the decision whether or not to grant 
consent. Since only 10 patients in Antrobus’ sample 
actually withheld consent, differences in intervening 
variables, such as type of operation, had to be so extreme 
to reach statistical significance (in his case: at least nine out 
of 10 in Group B with major surgery) that only one 
conclusion remains: more patients should have been 
included in the study. 

What inference can be drawn? It seems that patients who 
have major surgery, who show high levels of pre-operative 
anxiety, are indeed more likely to withhold consent than 
are those patients with less anxiety. No conclusions can 
be drawn from this study in connexion with minor/ 
intermediate operations. Nine out of 12 patients with 
minor/intermediate surgery and a high level of anxiety did 
grant consent. This leaves an investigator who wanted to 
study the effect of anxiolytic premedicant drugs with a 
substantial number of anxious patients if he or she chose 
these kinds of operations. Our advice would be not to 
jump the gun and abandon the informed consent policy in 
studies of premedication and anxiety, but to be sure not to 
include patients undergoing major surgery instead. 
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M. JELICIC 
B. BONKE 
R. VAN STRIK 


Erasmus University, 
Rotterdam, 
The Netherlands 
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A reply 


Thank you for the opportunity to reply. 

It was recognised in advance that the manner in which 
informed consent is sought can influence the response, and 
for this reason the interview was carefully structured and 
rehearsed. It is, of course, possible that the author 
subconsciously perceived anxiety and unintentionally 
influenced the patients by nonverbal means, to withhold 
consent. However, the fact that nine out of 12 patients who 
had minor/intermediate surgery with a high level of anxiety 
did grant consent might suggest that this was not the case. 

The possibility that different aspects of anxiety were 
elicited by the two methods of assessment was considered. 


The degree of correlation observed suggests that they were 
varying in a qualitatively similar fashion. 

The decision to grant or withhold consent involves many 
factors, and the type of surgery may contribute. An 
attempt was made to assess the relative importance of the 
measured variables based on the available data. The 
observed difference in anxiety achieved statistical signifi- 
cance while the type of surgery did not, as was reported. 

Jelicic et al. suggest that patients who have major 
surgery should be excluded from studies of premedication 
and anxiety because they are more likely to withhold 
consent, but these are the patients generally thought to 
need premedication most. The proposed alternative, to 
study patients who face minor and intermediate procedures 
and who, despite high anxiety scores, grant consent, would 
not be a valid model on which to evaluate premedication 
for major surgery. 

Your correspondents’ caution about abandonment of 
the consent procedure is endorsed, but I suggest that 
anxiety be measured before consent is obtained. Anxiety 
scores for patients who enter the study and those excluded 
could then be compared. 


Hazleton Medical Research Unit J.H.L. ANTROBUS 


Leeds LS2 9NG 


Body temperature during cardiopulmonary bypass 


We read with interest the recent paper (Anaesthesia 1988; 
43: 181-5) by Drs Bone and Feneck on bladder 
temperature as an estimate of body temperature during 
cardiopulmonary bypass. 

We have been using bladder temperature monitoring in 
our institution since 1983 for all cardiac patients both 
during and after operation. Our observations! with minor 
differences are similar to those of Bone and Feneck intra- 
operatively. The baseline oesophageal temperature in the 
group of patients we studied was slightly greater than the 
bladder temperature. The bladder temperature lagged 
behind the oesophageal and nasopharyngeal temperatures 
during cooling on cardiopulmonary bypass, and it was 
closer to and higher than the rectal temperature. The 
bladder temperature lagged behind the oesophageal and 
nasopharyngeal temperatures during rewarming but 
remained higher than rectal temperatures. The skin 
temperatures lagged behind the rectal temperatures during 
rewarming. 

We agree with the conclusion of the authors that the 
bladder temperature is a convenient method of core 
temperature monitoring. The lag time in the changes in 
temperature of the bladder during active cooling and 
rewarming have to be remembered. However, our 
observations on the skin temperatures monitored over the 
great toe are different and we consider that the skin 
temperature is unreliable for the monitoring. 


Indiana University School of Medicine, S.S. MOORTHY 
1120 South Drive, 204 Fesler Hall, 


Indianapolis, IN 46223 
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A reply 


We thank Professor Moorthy for his interest in our paper. 

Patterns of temperature change are of interest in all 
patients in whom body temperature monitoring is 
important, and our study was designed to compare more 
conventional sites with bladder temperature changes. Our 
own data suggest that, of the sites studied, bladder 
temperature is closest to rectal temperature both in its 
initial value and in its pattern of change during cooling 
and rewarming. We certainly agree that the oesophageal 
and nasopharyngeal sites cool and warm more quickly, 
and that there is therefore a lag time in bladder 
temperature change which may be important. 

We were not surprised that skin temperature at the 
thumb was lower than at all other sites at baseline, and 
there was greatest variability here also. Despite the 
relatively predictable pattern of temperature change seen 
here, we do not think that this can be considered as a 
suitable monitoring site when core temperature is needed, 
and cannot recommend it for this purpose. 


M.E. BONE 
R.O. FENECK 


London Chest Hospital, 
London E2 9JX 


Otitic barotrauma 


The letter by R. Bailie and J. Restall on otitic barotrauma 
in association with the use of nitrous oxide during 
anaesthesia. (Anaesthesia 1988; 43: 888-9) was interesting. 
The authors are now, on occasions, taking an otological 
history and assessing the appearance of the tympanic 
membranes in order to decide whether there is a significant 
degree of Eustachian dysfunction present. The appearance 


of the tympanic membrane can, however, be rather 
misleading when attempting to assess the state of the 
Eustachian tube. This may result in some patients being 
placed in an ‘at risk’ group when in fact they are not, or of 
course the reverse may occur. 

The use of impedance audiometry may help. It is a fast 
and cheap investigation to perform and the facilities are 


usually readily available in every hospital with an ENT 
Department. It will reveal those patients who have a 
significant degree of Eustachian dysfunction and thus help 
to define those definitely at risk of otitic barotrauma. It 
might also, on occasions, remove patients from this ‘at 
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risk’ group and thus allow anaesthetists more latitude in 
their choice of anaesthetic agents. 


G.J. MADDEN 
A. DRYSDALE 


Royal Free Hospital, 
London NW3 2QG 


Accidental femoral nerve block during local anaesthesia for inguinal hernia repair 


Inadvertent block of the femoral nerve during local 
infiltration anaesthesia for inguinal hernia is an unusual 
complication. Lewis and Fell reported two adults with this 
problem following ilio-inguinal and ihohypogastric nerve 
block to supplement general anaesthesia’. 

Ninety percent of my adult inguinal hernia repairs are 
performed in an ambulatory facility under local an- 
aesthesia with intravenous sedation and monitoring by 
an anaesthesiologist. The anaesthetic mixture is equal 
parts of 0.5% bupivacaine and 1% lignocaine with 
1:300 000 adrenaline. The total volume used is between 
25 and 50 ml. 

The block is performed in incremental stages so that 
the nerves are injected directly through the external 
oblique aponeurosis. This blocks the ilio-inguinal and 
iliohypogastric nerves and the anterior branch of the 
twelfth thoracic nerve. The genital branch of the 
genitofemoral nerve is selectively blocked behind the 
spermatic cord before it is transected with the externa! 
spermatic vessels. 

During the period from March 1972 through September 
1988, I performed 4384 adult inguinal herniorrhaphies 
under local anaesthesia. In five instances an inadvertent 
femoral nerve block occurred and the patients were unable 
to walk. The motor paresis lasted from 40 minutes to 


2.5 hours. The complication did not prevent the patients’ 
discharge on the day of surgery. 

The femoral nerve supplies the pectineus, sartorius and 
quadriceps. It enters the thigh under the iliac fascia just 
lateral to the anterior femoral sheath and adjacent to the 
femoral artery. Its trunk promptly divides into numerous 
branches in the femoral triangle. 

There is no point where the nerves blocked in hernia 
repair are in close apposition to the femoral nerve. 
However, if the anaesthetic agent is deposited deep to the 
iliac fascia it might produce a femoral block by diffusion 
as suggested by Lewis and Fell. 

Careful attention to the site of the needle when blocking 
the ilio-inguinal nerve is important. In addition, the use of 
a small amount of adrenaline will help limit the extent of 
diffusion at the local depot sites. 
2001 Marcus Avenue, S.D. BERLINER 
Lake Success, 

New York, USA 11042 
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Insulation of needles 


Dr Pither’s letter (Anaesthesia 1988; 43: 991) raises some 
interesting points. 

Firstly, he quotes me out of context. Had he 
paraphrased the last sentence of my letter fully! he would 
have included the caveat that uninsulated needles used 
inappropriately or by the inexperienced may result in 
penetration of the nerve by the needle before maximum 
stimulation of the nerve occurs. This was written after the 
report by Dr Frerk? of two patients whose femoral nerves 
were damaged, possibly as the result of intraneural 
injection or direct nerve damage when uninsulated needles 
were used. It may be that if insulated needles were to be 
used then these complications would not have occurred. 

Unfortunately I cannot find any data which compare 
the incidence of nerve damage after the use of insulated or 
uninsulated needles (others may know of such reports), but 
I have no doubt that Dr Pither, who is associated with 


seminal work in this field, has the experience and depth of 
knowledge to minimise such damage when he uses 
uninsulated needles. However, not all anaesthetists are as 
fortunate as he and it is for this reason that I suggest that 
where possible insulated needles be used with nerve 
stimulators especially by the inexperienced or, as Dr Frerk 
points out in his reports, when blocks are being performed 
under general anaesthesia. 


Royal Hospital for Sick Children, 
Glasgow G3 8SJ 


L.R. McNICOL 
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Anaesthesia for emergency Caesarean section using the Brain laryngeal airway 


We report the use of the Brain laryngeal mask airway! 
after failed intubation at Caesarean section. 

A 31-year-old, para 2+! woman was admitted at 2300 
hours to the delivery unit with severe pre-eclampsia at 31 
weeks’ gestation. 

A phenytoin infusion and hydralazine for control af 
blood pressure was started to prevent seizures. She was 
transferred after stabilisation to theatre for Caesarean 
section where, in view of an apparent low platelet count 
(an erroneous result) and patient preference, general 
anaesthesia was chosen. There was no gross facial oedema 
or difficulty with mouth opening. She had full dentition 
and capped upper incisors and canines. 


Thirty millilitres of 0.3m citrate was administered orally 
followed by Holdsworth roll, and pre-oxygenation com- 
menced with the patient on a right lateral wedge. Induction 
was with thiopentone and suxamethonium and cricoid 
pressure was applied. 

The posterior aspects of the arytenoids were visible on 
laryngoscopy but it proved impossible to pass a tracheal 
tube. The patient became cyanosed and further attempts 
were abandoned; 100% oxygen was administered until 
spontaneous ventilation returned. 

Auscultation of the fetal heart showed severe bradycardia 
and the obstetricians asked to proceed. Halothane and 
50% nitrous oxide—oxygen was introduced. A size 3 Brain 
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laryngeal mask was inserted easily and an excellent airway 
achieved. The infant was satisfactory and the patient made 
an excellent recovery with no recall, but she had a sore 
throat afterwards. 

One of the authors of this letter had become familiar with 
the use of this airway before use in this emergency. It is 
recommended that such experience is obtained and that the 
rules of failed intubation at Caesarean section should still 


apply. 


I.S. CHADWICK 
A. VOHRA 


Manchester Royal Infirmary, 
Manchester Mi3 9WL 
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A narrow escape from epidural anaesthesia? 


A 38-year-old woman was admitted because of minor 
antepartum haemorrhage at 33 weeks of her first 
pregnancy and, after spontaneous rupture of membranes. 
she went into preterm labour. An epidural anaesthetic was 
requested by the obstetric team. The patient reported that 
for 30 minutes she had experienced paraesthesia of the 
right hand spreading to the right arm, face and tongue as 
the duty anaesthetist was preparing to give the anaesthetic. 
This was accompanied by mild weakness of the right arm 
and fluctuating expressive dysphasia, and later by a mild 
bifrontal headache. Closer questioning disclosed two 
recent episodes of right homonymous hemianopia followed 
by a pounding bifrontal headache and photophobia. A 
diagnosis of focal migraine was made. There was a family 
history of migraine in both parents and two brothers, but 
she had never had a migraine prior to pregnancy.! An 
epidural anaesthetic was not administered. The labour 
continued and nitrous oxide-oxygen were administered as 
analgesia. Expressive dysphasia recurred intermittently, 
but the delivery was uncomplicated. Twenty-four hours 
after delivery the neurological symptoms and headache 
had resolved completely. 

It is well recognised that epidural anaesthesia is often 
accompanied by hypotension. Neurological dysfunction 
during and after iatrogenic hypotension is also well 
documented, particularly in patients who have pre-existing 
stenoses of the cranial arteries. °3 

Many neurologists consider that the focal neurological 
symptoms in migraine are the result of cerebral ischaemia.* 


Occasionally, during the course of a typical migraine, 
patients suffer actual cerebral infarction demonstrable by 
CT scanning.* Epidural anaesthesia was intentionally not 
administered to our patient because accompanying 
hypotension might have provoked worsening cerebral 
ischaemia and even cerebral infarction. In a computer- 
assisted literature review we have been unable to find any 
report of a migraine sufferer who sustained cerebral 
infarction in association with iatrogenic hypotension. Had 
our patient’s migraine attack developed during epidural 
anaesthesia, the outcome might not have been so favourable. 


A.J. CARMICHAEL 
W. LLOYD HUGHES 


Kent and Canterbury Hospital, 
Canterbury, Kent CT] 3NG 
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A modified coaxial system for use with a circle absorption system 


It is logical, with the introduction of expensive volatile 
agents and a simultaneous drive towards greater efficiency 
and cost saving within the Health Service, to use a circle 
system whenever possible. There is, however, general 
reluctance to use this type of system whenever spontaneous 
ventilation is desired, possibly because of the relative 
simplicity of the alternative Magill or Bain systems, and 
because of the cumbersome nature of double lengths of black 
antistatic tubing which are commonly used with the absorber. 

Closed system anaesthesia might be more popular if it 
were combined with the advantages of a lightweight 
coaxial system such as the Lack or Bain. Coaxial systems 
are not new and such a coaxial system is described for use 
with a Manley ventilator.! A similar system (Mera F 
circuit, Senko Medical Trading, Japan) is also available in 
Japan.? 

We have introduced coaxial tubing connected to the 
absorbers of a circle system recently in our department. 
The system comprises a Lack system (M. & I.E. coaxial 
tubing) from which the valve mechanism and bag mount 
are removed, and the hole in the bag mount occluded with 
a replacement metallic cap for a Heidbrink valve (Fig. 1). 
The lightness and versatility of a coaxial system are 
combined with the economy of low flow. Resistance to low 
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and high gas flows in this and a similar system is found to 
be satisfactory.* We have used this arrangement in a 


number of patients and have found no increase in end-tidal 
carbon dioxide levels compared with those when conven- 
tional tubing is used. 

The continued use of high gas flows must be 
reconsidered if the new, expensive agents are to find a 
place in anaesthetic practice. Use of this simple device may 
induce some anaesthetists to alter their already ingrained 
ideas. A considerable financial saving may then follow. 


B.P. SWEENEY 
S.G. TORDOFF 


Poole General Hospital, 
Poole BH15 2JB 


Correspondence 263 


References 


l. JENKINS BJ, Kwan JY. Simple modification of the Lack 
system for use with Manley ventilators. Anaesthesia 1984; 39: 
1148-9. 

. BRADLEY JP, MARSLAND AR, MASSANG JR. The multicircuit 
system. 2. A study during spontaneous ventilation in awake 
volunteers using the Mapleson A mode. Anaesthesia and 
Intensive Care 1985; 13: 158-62. 

3. BOADEN RW. Coaxial tubing for conventional anaesthetic 
systems. Anaesthesia 1984; 39: 359-61. 


to 


Phenytoin-induced resistance to vecuronium 


The case report by Hicky et al. (Anaesthesia 1988; 43: 757- 
9) prompts us to report a similar experience of apparent 
phenytoin-induced resistance to vecuronium. 

A 58-year-old, 70-kg male required surgery for cholecys- 
tectomy and right hemicolectomy. Twenty-five years 
previously he had sustained a head injury in a road traffic 
accident. He developed seizures, which still occurred 
occasionally, and were treated with phenytoin 400 mg 
daily. Pre-operative physical examination was unremark- 
able. Routine haematology and biochemistry were normal. 
Pre-operative phenytoin level was 3.9 mg/litre (therapeutic 
range 10-20 mg/litre). Two hours before surgery, oral 
phenytoin 200 mg was given. Premedication administered 
one hour before anaesthesia consisted of papaveretum 15 
mg and atropine 0.4 mg. A peripheral venous line was 
established and a 0.9% saline infusion started. Neuromus- 
cular function was monitored using a Relaxograph 
(Datex). Anaesthesia was induced with fentanyl 100 ug and 
thiopentone 400 mg. 

The lungs were ventilated with 33% oxygen, 67% 
nitrous oxide and 1% isoflurane after loss of the eyelash 
reflex. The Relaxograph was calibrated and baseline twitch 
height was obtained. Vecuronium 8 mg was injected 
through the free running drip. The twitch height T1% was 
25 after 7 minutes and all the four twitches were visible 
and recordable (T1%/T4% value 25/20). A fault in the 
recording system of the relaxograph was suspected. 
Tracheal intubation was attempted, but the cords were still 
moving. Intubation was only achieved with difficulty. Five 
minutes after the start of surgery and a total of 12 minutes 
since the bolus injection, T1% was 35 (T1%/T4% value 
35/10). The patient breathed out-of-phase with the 
ventilator. A supplementary dose of vecuronium, 2 mg was 
injected (Fig. 1). 
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Adequate clinical muscle relaxation was subsequently 
maintained with intermittent vecuronium, although the 
relaxant was not given when T1% exceeded 25 (Table 1). 
Vecuronium was administered when the patient breathed 
out-of-phase with the ventilator. The isoflurane concentra- 
tion was not changed at any time during the procedure. 
The total duration of surgery was one hour and 50 


Table 1. Relationship between time, block and incremental doses 


of vecuronium. 

Time since bolus T1%/T% Incremental dose (mg) 
injection (minutes) 

7 25/20 0 
12 35/10 2 
28 50/10 2 
45 45/10 2 
57 25/10 2 
67 35/10 2 
83 25/0 2 
97 40/10 2 


minutes. Atropine 1.2 mg and neostigmine 2.5 mg were 
given at the end of surgery and the neuromuscular 
functions returned to normal. The rest of the postoperative 
period was uneventful and the patient was discharged after 
9 days. 

Resistance to the non-depolarising relaxants, including 
vecuronium, in patients on chronic phenytoin therapy was 
reported by Ornstein et al.! who showed that a large dose 
of vecuronium was required in phenytoin-treated patients 
in order to provide a given level of neuromuscular 
blockade. When vecuronium 0.1 mg/kg was given, 
maximum block (100% depression of twitch height) 
occurred in 4.3 (SD 0.7) minutes and 25% recovery took 
19 (SD 4) minutes. The onset of block in our case was 
exceptionally delayed with the higher loading dose of 
vecuronium, and produced only a maximum of 75% block 
of twitch height after 7 minutes. The duration of clinical 
relaxation was also short and variable. Incremental doses 
of vecuronium were not given at 25% recovery of the 
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twitch height because of a suspected fault in the recording 
system, the variable time of 25% recovery; the surgical 
procedure enabled us to wait for the clinical recovery. 
Close examination of the recordings of the relaxograph 
proved the recording to be correct because the clinical 
recovery and 25% recovery of the twitch height were not 
very much different. 
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It is concluded that resistance to vecuronium in patients 
who receive chronic phenytoin therapy is not merely an 
academic problem. Much larger and more frequent doses 
may be required in clinical settings. 
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South Cleveland Hospital, C.M. KUMAR 
Middlesbrough, P.G.P. LAWLER 
Cleveland TS3 4BW 

A benefit of clinical trials 


A recent Seminar in 9, Bedford Square on the subject of 
Clinical Trials in Intensive Care emphasised the benefits of 
performing studies on critically ill patients. One of the 
advantages was that procedures or techniques which were 
introduced as part of a clinical trial later became standard 
practice to the benefit of all patients who enter that unit. 

An example of this phenomenon is the development of a 
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function of a pupillometer. The first version was made 
simply by drilling holes of known diameter through 
strips of clear flexible perspex. Nurses found these early 
devices useful, so a second version was produced by a local 
firm; in this the opportunity exists for adding other useful 
information such as an ECG ruler. The scale on the 
bottom of Figure | is simply copied from the observation 


Lo | 






JHNLVYIA NIL 


Seed pee Ege 


Fig. 1. A simple pupillometer. 


simple pupillometer which was necessary for a trial of 
sedation in head injured patients. Pupillometers are 
described but they were not available in this unit and 
nurses estimated the size of patients’ pupils and then drew 
a circle of approximately the same size on the observation 
chart. 

We have made a nurse’s ruler which incorporates the 


chart and makes it easier for the nurse to record pulse and 
blood pressure at the correct point on the chart. 

This, therefore, is an example of a beneficial ‘spin-off’ 
which may occur when clinical trials are undertaken. 
Royal Victoria Hospital, P.A. FARLING 
Belfast BT12 6BA 


Intratracheal muscle relaxants—a possible route 


Intratracheal administration of two muscle relaxants, 
pancuronium and alcuronium, was investigated since this 
route might be used in extreme circumstances when venous 
access is impossible. Suitable approval by a local ethics 
committee was obtained. 

Anaesthesia was induced with diazepam and tracheal 
intubation achieved in two groups of 20 patients, ASA 1- 
2, for elective upper abdominal surgery. 

Tracheal intubation was facilitated by 1.5 mg/kg 
suxamethonium, preceded in one group by 0.03 mg/kg 
pancuronium and in the other by 0.07 mg/kg alcuronium. 
Pancuronium (0.1 mg/kg) and alcuronium (0.2 mg/kg) 
each combined with 80 mg lignocaine were sprayed into 
the trachea before insertion of the tracheal tube. 
Anaesthesia was maintained with halothane in 50% 
nitrous oxide and oxygen. 

Supplementary relaxants were given intravenously after 


pancuronium. Eight patients required pancuronium 1 mg 
and five pancuronium 2 mg before the start of surgery; 
four patients required alcuronium 10 mg. Twelve patients 
required no further pancuronium during 1-2 hours of 
surgery, but two required pancuronium 1 mg after one 
hour, and six required pancuronium 1-2 mg after 2 hours. 
Eight patients required no further alcuronium during 
operations which lasted an hour; eight others required 5 
mg after between 40 and 50 minutes of surgery, and four 
required between 5 and 10 mg alcuronium in operations 
which lasted more than an hour. 

We conclude that both drugs are effective by the 
intratracheal route but there is a delay of between 10 and 
15 minutes before they are effective. The effects of these 
drugs seem to be similar after administration by this route 
as after intravenous administration. 


the start of surgery at the request of the surgeon or in case Fundeni Hospital, R. SIMIONESCU 
of a normal response to tetanic or train-of-four stimulus. Central Military Hospital, T. BANDILA 
The tracheal instillation-to-effect interval was 10-15 Bucharest, 
minutes after alcuronium and 15-20 minutes after Romania 
Subarachnoid spread or injection? 


Unusually high sensory blockade after attempted ex- 
tradural administration of local anaesthetic may result 
from misplacement of an extradural catheter.':? A high 
block may also be possible with a correctly placed catheter 


in the presence of local anatomical problems.* Determina- 
tion of catheter position using radio-opaque contrast 
medium, after an extensive block has occurred, adds to our 
knowledge of the potential problems associated with 


extradural anaesthesia. However the report by Drs Leach 
and Smith (Anaesthesia 1988; 43: 671-4) requires clarifica- 
tion. 

The authors do not specify the type of extradural 
catheter used. A triple side-hole catheter as is commonly 
employed may have one orifice in the subarachnoid space 
and another in the extradural space. Variable amounts of 
local anaesthetic solution may then be deposited in the 
subarachnoid as opposed to the extradural space depending 
on the force of injection.* If a catheter with more than one 
orifice was used, their case report cannot be regarded as 
confirmation of the hypothesis that local anaesthetic 
spread occurred from the extradural space to the 
subarachnoid space through a dural puncture. Three 
separate confirmed dural punctures at two levels would 
make it not unlikely that a fourth dural puncture had 
taken place with subsequent misplacement of the catheter. 

I also question the wisdom of approaching the 
extradural space above the level of termination of the 
spinal cord after multiple failed attempts at extradural 
catheter insertion, two of which resulted in dural puncture 
at the L; interspace. 
Christchurch Hospital, A. LEE 
Christchurch, 

New Zealand 
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A reply 


Thank you for the opportunity to reply to Dr A. Lee. 

A Portex three side-hole catheter was used in this case. 
We certainly considered the possibility that the catheter tip 
had passed through a hole in the dura, but believed this 
unlikely for two reasons. Cerebrospinal fluid could not be 
aspirated and no deviation of the catheter tip was seen on 
X ray screening. 

Dural puncture can occur unexpectedly during any 
attempted epidural (lumbar or thoracic). T,,L, is not a 
level we would normally use for obstetric epidurals, but a 
final attempt was made at this level in order to insert a 
catheter both for analgesia and as a means of prevention of 
spinal headache. 


Kingston Hospital, G.B. SMITH 


Kingston upon Thames KT12 7QB 


Pyrexia and epidural blood patch 


Drs Barker, Haxby and Robinson (Anaesthesia 1988; 43: 
606) reported the management of a patient who had 
developed a postdural puncture headache and a fluctuating 
pyrexia immediately postpartum. A successful epidural 
blood patch was performed 5 days later when the patient 
had become apyrexial. 

The authors questioned whether the presence of a 
pyrexia had justified delaying the blood patch, thus 
denying the patient the benefits of headache relief until the 
pyrexia had resolved. 

Evidence linking epidural abscess formation and 
epidural vein puncture in the pyrexial patient is sparse. 
Baker ef al.! reviewed 39 cases of epidural abscess over a 
27-year period and only one was associated with insertion of 
an epidural catheter. A review by Verner et al.? revealed an 
incidence of 0.2—1-2/10 000 hospital admissions. There has 
been no significant increase in the incidence of epidural 
abscess despite the increased use of epidural analgesia and 
anaesthesia in recent years. 

There is no firm relationship between the parturient’s 
temperature and the possibility of bacteraemia ? since only 
9.7% of febrile patients are bacteraemic. Bacteraemia may 
occur after simple bladder catheterisation (8% if the urine 
is sterile)* increasing if the urine is infected $ and may also 
occur after normal vaginal delivery. 

In spite of the extremely low incidence of epidural 
abscess related to the insertion of epidural catheters or 
injection of blood into the epidural space in the presence 


of pyrexia, the management of the case described, was, 
in my view quite correct. Treating the postdural puncture 
headache conservatively for 5 days 1s by no means too 
long since some obstetric anaesthetists consider that the 
appropriate timing of a blood patch is 3-6 days after dural 
puncture. 

In the days of defensive medicine, one would have to 
think of a good reason to justify the injection of potentially 
infected blood into the epidural space. 


Morriston Hospital, D.G. THOMAS 


Swansea 
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Does labetalol affect neuromuscular recovery? 


A 68-year-old 65-kg female required anaesthesia for 
cataract surgery. She was a known hypertensive and 
required atenolol 50 mg daily for the control of her blood 
pressure. Blood pressure before operation was 180/95 
mmHg. She was premedicated with lorazepam 2 mg and 
atenolol 50 mg 2 hours before the operation. Anaesthesia 


was induced with fentanyl 75 ug and propofol 125 mg. 
Tracheal intubation was facilitated with 6 mg vecuronium. 
Her lungs were ventilated and anaesthesia was maintained 
with 33% oxygen, 66% nitrous oxide and 1% isoflurane. 
Blood pressure, heart rate and end-tidal carbon dioxide 
were monitored. The total duration of surgery was 35 
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minutes and neuromuscular blockade was reversed with 
glycopyrronium 0.5 mg and neostigmine 2.5 mg. She was 
wide awake, breathing adequately and was transferred 
to the recovery ward where blood pressure and oxygen 
saturation were monitored. Systolic blood pressure was 
greater than 200 mmHg and diastolic blood pressure above 
110 mmHg for five consecutive readings 10 minutes 
later. We decided to treat the hypertension with labetalol 
and three divided doses to a total of 75 mg were given 
without much effect. The oxygen saturation started to 
decrease and she became cyanosed after a further 5 
minutes. Blood pressure was still elevated and heart rate 
was 85/minute with sinus rhythm. Consciousness was now 
impaired. Breathing was found to be inadequate but there 
was no element of bronchospasm or respiratory obstruc- 
tion. Her lungs were manually ventilated with 100% 
oxygen for a few minutes but her breathing did not 
improve and she required assisted ventilation. She was 
again given glycopyrronium 0.25 mg and neostigmine 1.25 
mg. Her breathing returned to normal and oxygen 
saturation improved to 95% without oxygen supplement. 
She was given papaveretum 15 mg for sedation and blood 
pressure returned towards pre-operative values after a few 
minutes. The remainder of the postoperative period was un- 
eventful. 


Beta-adrenergic drugs are known to accelerate acetyl- 
choline synthesis, possibly by activation of cyclic AMP, 
but do not affect the release process.1 Furthermore, 
betablockers were shown to aggravate myasthenia gravis; 
animal experiments and a few case reports indicate 
prolongation of the action of tubocurarine, but the 
evidence of interaction is inconclusive.? In the described 
case labetalol which has both alpha and beta blocking 
properties appeared to be the cause of postoperative 
inadequate breathing, perhaps by an effect on acetylcholine 
synthesis or release; this is further suggested by the return 
of neuromuscular function after the administration of the 
reversal agents. It will be interesting to know if other 
anaesthetists have similar experience. 


South Cleveland Hospital, 
Middlesbrough, 
Cleveland TS3 4BW 


C.M. KUMAR 
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Ocular manifestation of propofol allergy 


Propofol is claimed to cause a very low incidence of 
allergic reactions,' but there are some reports of erythema, 
nonspecific rashes, phlebitis, peri-orbital oedema? weals? 
and itchy rash‘ after propofol injection. This is a report of 
a case in which signs of an allergic reaction to propofol 
were seen in the eyes and with transitory skin rashes. 

A 42-year-old female with a history of asthma and hay fever 
presented as a day case for dilatation and curettage. There 
was no history of previous general anaesthesia. She 
occasionally used a salbutamol inhaler. A 20-pauge cannula 
(Venfion) was sited in a vein in the dorsum of her left hand and 
propofol 125 yg, injected slowly. The patient complained of 
slight pain at the injection site before she lost consciousness, 
but no abnormality was noted on examination. Anaesthesia 
was continued with nitrous oxide, oxygen and enflurane. No 
other intravenous drugs were given. A weal and flare reaction 
appeared on the dorsum of the hand and forearm over the 
next 2~3 minutes. Blood pressure was slightly lower than 
before induction. The patient breathed spontaneously until 
the end of surgery through a Bain system. She did not develop 
any breathing problems. 

The patient complained after recovery from anaesthesia 
of an itchy sensation in the hand at the injection site. She 
complained of sore eyes within a few minutes of regaining 
consciousness. Examination revealed severe bilateral con- 
junctival chemosis. A generalised pruritic maculopapular 
rash appeared over the next few hours. She was treated 
with a single dose of intramuscular hydrocortisone 100 mg, 
chlorpheniramine maleate 4 mg three times a day orally 
and betamethasone ointment, hourly to both eyes. The 
rash and conjunctival chemosis had almost disappeared 
within 48 hours, The patient, however, continued to 


complain of itching and soreness of the eyes for over 3 
months and the topical steroid therapy was continued in 
reduced dosage. The lower tarsal conjuctivae in both eyes 
showed a persistent papillary reaction. She was symptom- 
free and ocular examination was normal when the patient 
was reviewed 15 weeks after her operation. 

She had had no previous adverse reactions to other 
drugs despite the history of atopy. The timing of the rash 
and ocular signs strongly implicate propofol as the most 
likely cause of this unusual allergic reaction. 
South Cleveland Hospital, C.M. KUMAR 
Middlesbrough, 
Cleveland TS3 4BW 
North Riding Infirmary, B.J. MCNEELA 
Middlesbrough, 
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Propofol and dreaming 


Propofol is a popularly used induction agent for day care 
anaesthesia. The majority of day care patients are admitted 
to undergo minor gynaecological surgical procedures. A 
study of 50 day-care women who had minor gynaecological 
surgery showed an incidence of 24% patients who, on 
recovery from propofol nitrous oxide, oxygen, and 
enflurane anaesthesia reported dreaming during general 


anaesthesia. All the patients studied were ASA grade 1 and 
had no premedication. Three of the 12 patients who 
dreamt during anaesthesia woke up in the recovery area 
surprised to realise that they were in hospital. They 
revealed on awakening that they had been dreaming and 
thought they were at home. The other nine patients only 
revealed their experiences on close questioning in the 


ward on the postoperative visit by the anaesthetist. The 
dreams were all related to their family life and were all 
pleasant experiences. No patient had any complaints of the 
dreams they had and were not affected by them. 

The patients’ sense of well-being was good in all those 
who dreamt during anaesthesia, and they were all 
discharged from the ward 4-6 hours after surgery. 

Dreaming during propofol anaesthesia is described by 
numerous authors!~° in several studies. The dreams are 
always described as pleasant, and this is not considered to 
be an undesirable side effect of propofol. However one 
patient is described by de Grood et al.’ who experienced 
bad dreams during propofol, alfentanil and suxameth- 
onium anaesthesia. 
Barnet General Hospital, R.D. GUNAWARDENE 
Barnet, 

Herts ENS 3DJ 
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Kinking of a Seldinger wire 


The use of triple-lumen central venous catheters is 
increasing since the advantages of a single catheter which 
allows simultaneous multiple infusions and central venous 
pressure monitoring are recognised. Anaesthetists are 
familiar with most complications of central venous 
cannulation.! We report a complication related to the 
Seldinger technique using a triple-lumen catheter. 

A 72-year-old man was about to undergo replacement of 
a regurgitant prosthetic mitral valve; his right internal 
jugular vein had therefore been cannulated previously. A 
guide wire with ‘J’ tip was inserted through the supplied 
17-g needle (Multicath, Vygon, France) after easy identifica- 
tion of the right internal jugular vein. Resistance was 
encountered after approximately 13 cm of wire had been 
inserted and therefore both the 10-cm needle and wire were 
removed together. Inspection of the wire 1 cm distal to the 
needle tip demonstrated severe kinking; the wire was 
almost broken in two (Fig. 1). 





Fig. 1. The Seldinger wire with marked kinking distal to the needle 
tip found on removal of the wire and introducing needle. 


Kinking of the guide wire is not uncommon, but we 
have never seen this degree of deformity and the 
manufacturers have no record of a similar occurrence. 
Subsequent to this episode, two further wires were noted to 
be kinked before insertion into the vein. The batch of these 
catheters has subsequently been withdrawn for investiga- 
tion and quality control. 


It is clearly important therefore to inspect the guidewire 
during insertion to avoid use of damaged wires. This 
report also emphasises the need for careful technique in 
central venous cannulation, particularly if abnormal 
anatomy may be present after previous cannulation. The 
guide wire should never be withdrawn through the needle 
since this may result in the danger of embolisation of a 
distal fragment. 


Southampton General Hospital, A.M. BURNS 
Southampton SOY 4X Y M.P. SHELLY 
T.R. ABBOTT 
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A reply 


Thank you for the opportunity to comment on this 
unusual report. There was a temporary change in the way 
in which guide wires were positioned inside the packs of 
Multicaths. The change allowed the guide wires to move 2- 
3 cm within the pack. This movement created the 
possibility of damage to the guide wire during transit. 

The change in packaging method was very brief, and 
affected only a very small number of catheters. No other 
damaged wires were found on examining the stock at 
Southampton, and no other reports were received 
concerning this batch of 440 catheters. Our investigation 
found a further two damaged guide wires in a second batch 
of 90 catheters. The packaging reverted to the previous 
presentation and no further problems were reported. 

We endorse the comment concerning the need to observe 
the correct procedures when using Seldinger technique, 
and we stress the most unusual nature of this reported ex- 
perience. 

Vygon (UK) Ltd, R. BROOKS 
Cirencester, 
Gloucester GL7 1PT 
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Patient-controlled analgesia: the need for caution 


Patient-controlled analgesia (PCA) provides good analgesia 
for most patients. However, just like any other piece of 
equipment, all PCA systems are governed by Murphy’s 
Law.! 

Drs Thomas and Owen (Anaesthesia 1988; 43: 770-2) 
catalogue a list of potential problems. We have experience 
of the use of PCA on about 600 patients and have 
examined the problems of introducing PCA into an 
ordinary District General Hospital. We too have encoun- 
tered some problems but set against these must be put 
the problems of conventional intramuscular analgesia. 
How many patients become obtunded from too large a 
dose of intramuscular opiate and subsequently develop 
bronchopneumonia? How often does naloxone have to be 
used in the hospital? How many patients lie still because of 
severe pain only to develop deep vein thrombosis? How 
many are unable to comply with the chest physiotherapy 
because of pain? Any problems with PCA or other 
analgesic technique have to be examined against this 
background. Theoretically PCA is very safe and the 
American experience supports this.* Large groups of 
patients need to be studied to confirm this and to establish 
the true morbidity of the technique. One wonders whether 
if intramuscular analgesia were to be introduced today it 
would be accepted as a safe, effective technique! 

Unfortunately Drs Thomas and Owen do not mention 
one important safeguard against the potential problems of 
PCA. This is the nurse. Nurses relieved of the drudgery of 
administering repeated intramuscular analgesics have more 
than adequate time to monitor the patient and the 
equipment. This is perfectly feasible on any ordinary 
surgical ward in a District General Hospital. We have 
insisted on a simple monitoring programme which seems 
to alert staff to inadequate or excessive analgesia as well 
as other problems. If the nurse is able to monitor a 
patient for hypovolaemia then he (she) is able to monitor 
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A reply 


Thank you for the opportunity to reply to Dr Notcutt’s 
letter. We agree, as enthusiastic advocates of PCA that 
there are many problems with conventional intramuscular 
analgesia. The purpose of our paper was to report a 
complication which occurred with one of the newer PCA 
machines and to take the opportunity to summarise 
previous reports where respiratory depression has been a 
problem with this method of pain relief. 

The case report comments on the satisfactory use of the 
PCA apparatus for a 24-hour period. Unfortunately the 
broken syringe and positioning of the machine led to a 
large overdose of morphine to the patient. Despite these 
problems the vigilance of the ward nursing staff led to 
successful treatment. This event highlights the need for 
well trained and experienced nursing staff, but it is perhaps 
worth elaborating on this point. How frequently should 
breathing be monitored by a nurse on a busy ward? Even if 
the respiratory rate were to be counted every 30 minutes it 
would still be a discontinuous method of monitoring. This 
may make the case for the continuous monitoring of 
respiratory function using pulse oximetry. 

It is important that further development of PCA occurs 
with appreciation of potential complications. Adherence to 
established PCA guidelines, together with improved 
methods of continuous monitoring of respiratory de- 
pression, must surely lead to more extensive use of such an 
effective method of pain relief. 


PCA. If not, then perhaps major surgery should be sus- University Hospital of Wales, D.W. THOMAS 
pended. Cardiff CF4 4XW 
James Paget Hospital, W.G. NoTCUTT Flinder’s Medical Centre, H. OWEN 
Great Yarmouth, Adelaide, 
Norfolk South Australia 

Pulse oximeters and finger nails 


Two healthy young women were noticed during general 
anaesthesia, to have low oxyhaemoglobin saturations 
when a Radiometer ‘OXI’ pulse oximeter with finger 
probe was in use. The measured saturation was in both 
cases about 84%. The probe appeared to be correctly 
positioned, as indicated by a good pulse signal, so a 
cause for the hypoxia was immediately sought. Clinically 
they were well oxygenated and no cause for the indicated 
desaturation was found. The probe itself was inspected 
and found to be apparently well placed in both cases. 
However, when the probe was removed from their 
fingers, both were found to have a long finger nail which 
protruded beyond the end of the finger pulp. When the 


99%. These were more in tune with the clinical observa- 
tions. 

Presumably the long nail prevents correct seating of the 
probe over the finger tip, such that the finger pulp does not 
completely cover the light path between the light emitting 
diode and the light detector; but this is not immediately 
obvious because the equipment still indicates that an 
adequate pulse signal is detected. A similar observation 
was made when the probe was used on the relatively short 
finger of a child. Thus a very long finger nail may be 
another cause for a falsely low oxygen saturation, as 
detected using a pulse oximeter with a finger probe. 


probe was repositioned on the same fingers the saturation Whiston Hospital, LE. TWEEDE 
readings remained low, but when replaced on other Prescot, 
fingers without such long nails, the readings rose to 97— Merseyside L35 5DR 

A possible hazard 


The majority of complications of central venous can- 
nulation are well recognised but this incident has not 
previously been noted. A right internal jugular line was 


fully withdrawn just prior to the ligation of the superior 
vena cava during surgery for the removal of the heart and 
lungs from a donor patient. However, withdrawal of a 


Drum-cartridge catheter, inserted through the right cephalic 
vein was overlooked, and on division of the superior vena 
cava the distal | cm of this catheter was seen to have been 
cut through and to lie in the lumen of the lower portion of 
the superior vena cava. Fortunately it was held firmly in 
place by the ligature around the vein, and was easily 
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unrecognised until embolic complications occurred in the 
recipient of the transplant. 

Before the start of surgery for removal of the heart or 
heart and lungs all catheters should be withdrawn from the 
vena cava and their positions confirmed radiographically. 


removed with forceps. It is not inconceivable, however, for University Hospital of Wales, P.A. ISAAC 
it to have fallen into the right atrium and gone Cardiff CF4 4XN 
‘Ethics’ of difficult intubation 


Our main purpose in reporting our experience was to 
highlight the unusual dilemma of ethics posed by the 
patient. For this reason the anaesthetic technique was not 
described in detail. Fibreoptic endoscopy was in fact used 
at first, pace Dr Shankar (Anaesthesia 1989; 44: 176) but 
the patient’s extremely unfavourable anatomy and our 
limited experience with the technique resulted in failure to 
intubate. Tracheal intubation was eventually achieved by 
guiding a tube over a bougie which was passed blindly. 

The fibreoptic technique in experienced hands would 
doubtless shorten the intubation time, but even a matter of 
minutes may be too long a delay when emergency 


anaesthesia is required for severe haemorrhage or fetal 
distress. Obstetric complications are not restricted to office 
hours and it is highly unlikely that the specialised 
anaesthetic skills required would be immediately available, 
24 hours a day. The only way to guarantee rapid, reliable 
tracheal intubation for this patient must therefore remain 
elective tracheostomy under local anaesthesia at 34 weeks’ 


gestation. 

University Hospital of Wales, C.C. CALLANDER 
Heath Park, 

Cardiff CF4 4XW 
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Monitoring cerebral function: long-term monitoring of EEG 
and evoked potentials, 2nd edn. 


P.F. PRIOR AND D.E. MAYNARD. Pp. 466. Elsevier, 1988. 
£91.33. 


Twenty years ago anaesthesiologists and other medical 
professionals involved in the care of critically ill patients 
faced the problem of the absence of electroencephalographic 
(EEG) monitoring devices; there now seems to be almost a 
plethora. Several appear to the user as black boxes which 
produce coloured maps. Today’s problem is to understand 
what the black box is doing and what clinical conclusions 
can be drawn. There was thus a strong demand for this 
book. It is based on the old-fashioned cerebral function 
monitor (CFM), and its newer development, the CFAM. 
Nevertheless the first four chapters cover virtually all 
theoretical and technical aspects of EEG recording and 
processing which have to be considered when dealing with 
automatic EEG analysis and which apply to every EEG 
monitor on the market. This section of the book gives 
valid and basic information about, not only the common 
terms (analog filtering, spectral analysis, Fast Fourier 
Transform, power spectral density) but also about the 
more advanced, and not so well known EEG processing 
methods of period analysis, Kalman filtering, adaptive 
segmentation or pattern recognition. 

These chapters are masterpieces of condensation and 
translation: the relevant aspects of modern signal and 
spectrum analysis and their specific application to the 
electroencephalogram occupy 140 very readable pages. 
This part of the book, in conjunction with an excellent 
index, also serves as a kind of dictionary of EEG analysis 
and the quoted references allow one to explore details else- 
where. 

The EEG may be a little old-fashioned but the fact that 
it still exists means that it has stood the test of time and 
that it may be very useful to the clinician. What is the 
value of a monitor which undergoes regular changes in 
software such that yesterday’s recordings are completely 
different from tomorrow’s? Thus Prior and Maynard then 
present, and illustrate by a plethora of convincing 
examples, in the remainder of the book (440 pages) many 
applications, and a considerable amount of data about 
applied EEG monitoring, which they have collected over 
more than a decade. The topics range through physiological 
and pathophysiological factors which influence the EEG, 
EEG monitoring in anaesthesia, during cardiac and 
vascular surgery, on the intensive care unit and in 
neurology and neurosurgery, as well as fetal and neonatal 
monitoring and research applications. Each topic is 
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covered by a self-contained and well referenced chapter. 

The authors are right to state that the CFM and CFAM 
are of value as trend monitors in a number of fields of 
research, but I would hesitate to use it as a research tool 
on its own. This is, however, not its handicap but its 
advantage; because it is designed as a simple robust 
monitor of cerebral electrical activity for routine use, as 
stated by the late Professor D.G. McDowall in the 
foreword to the first edition. 

This book is recommended to every clinician involved in 
the care of critically ill patients who seeks a method to 
assess brain function. Moreover, the book seems to me an 
excellent introduction and compendium of EEG monitor- 
ing for those scientists who are going to apply EEG trend 
monitoring in research. 

The numbers of bytes of information related to the 
number of pages and the price of the book is not only fair, 
but good. 


H. SCHWILDEN 


Anaesthesia and the aged patient 


Edited by H.T. DAVENPORT. Pp. xiii + 328. Blackwell 
Scientific, 1988. £42.50. 


Dr Davenport has done a service to his fellow anaesthetists 
by gathering together in this volume a series of valuable 
contributions both from within and without the discipline 
of anaesthesia. He has been fortunate to persuade authors 
to write on the subject from their own particular viewpoint 
and the result is a fascinating book, a mine of information 
on a wide variety of subjects, presented with balance and 
common sense. 

There is something to interest the reader on almost every 
page. Dr Halsey considers the basic science of ageing. His 
chapter and the succeeding one by Dr Warnes from the 
Age Institute of Gerontology at King’s College provide 
much information not generally available in the anaesthetic 
literature. The different body systems are then considered 
in turn by Dr Cripps (cardiovascular), Professor Gareth 
Jones (respiratory) and Dr Hildick-Smith (nervous system). 
As one might expect the first two are erudite contributions 
from anaesthetists, but Dr Hildick-Smith, a consultant in 
geriatric medicine, offers a wide ranging physician’s view, 
including the neurochemistry of ageing and disease, 
cerebral blood flow, stroke, confusional states, dementia 
and autonomic disorders. Dr Twining, a psychologist, 
writes on such topics as memory, emotions, personality, 
normal and abnormal ageing, the assessment of mental 
function and implications for anaesthetic practice. Profes- 
sor Hall writes on patterns of disease in the aged and 
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Professor Tucker on the mechanisms of altered drug 
effects, an essential chapter for anaesthetists. Professor Lye 
writes on another important topic, electrolyte balance. 

Decision making is often a multi-disciplinary process in 
the aged. Mr Vowles considers surgical aspects, while Dr 
Davenport himself writes on preparation for anaesthesia. 
Dr Dodson continues on how general anaesthesia might 
require modification and Dr Wildsmith discusses the place 
of regional techniques. Dr Seymour and Dr Vaz, two 
physicians, consider postoperative complications, while Dr 
Hopkinson looks at the role of intensive care for the aged. 

Dr Evans writes on chronic pain in the aged, a difficult 
but important subject. He considers aspects of general 
management and goes on to highlight special subjects such 
as postherpetic neuralgia, other neuralgias, degenerative 
joint disease and cancer pain. Finally, Dr Denham, a 
consultant in geriatric medicine, sums up current views on 
the ethics of treatment and research. 

Each chapter is well written, offers a considerable 
quantity of information, and is supplemented by a 
carefully chosen list of references and suggestions for 
further reading, mostly from sources readily available to 
the clinical anaesthetist. The print is easy to read, the 
tables clear, the index adequate. Dr Davenport is to be 
congratulated on producing a volume with a good balance 
between theory and practice, and with a good mix of 
contributors from the specialties as well as between 
academic departments and busy general hospitals. Every 
clinical anaesthetist has to consider the needs of an ageing 
population and this book is thoroughly recommended to 
this end. 


R.S. ATKINSON 


R.K. STOELTING, S.F. DIERDORF AND R.L. MCCAMMON. 
Pp. ix + 936, Churchill Livingstone, 1988. £50.00. 


The authors of this book state that their aim is to produce 
an introduction and reference source for the path- 
ophysiology of diseases and their treatments relevant to the 
peri-operative period. This, then, is a textbook of medicine 
seen from an anaesthetic perspective, and its 936 pages are 
economical considering the size of the subject. 

The 36 chapters are ordered by system, disease or 
specific population. One hundred and eighty-six pages are 
devoted to the cardiovascular system, 64 to respiratory 
disease, 91 to neurology. No major subjects are omitted; 
psychiatry, pregnancy, paediatrics and geriatrics have their 
own chapters; and in this second edition space is given to 
aspects of organ transplantation and AIDS. Somewhat 
surprisingly, the book starts abruptly without an introduc- 
tion. There are no general comments on pre-operative 
assessment, the value of routine pre-operative investiga- 
tions, the influence of anaesthesia on outcome, or the risk 
stratification of patients: the reader is left to scour 
individual chapters since none of these subjects appears in 
the index. The reason for this is perhaps the American 
belief that to understand pathophysiology is to be a good 
physician. 

The editor-authors say that new material has been 
incorporated to within 6 months of publication. It is 
therefore disappointing to find no mention of studies such 
as the Confidential Enquiry into Peri-operative Deaths 
which incorporate information on the influence of 
coexisting disease and outcome. Opiates in patients with 
renal failure is given a reference dated 1975, with no 
reference to studies published in 1970 and since 1985 on 
morphine glucuronides; on the same subject, prostaglandins 
are mentioned in the text but not indexed, and there is no 
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reference to the adverse effect of analgesic prostaglandin 
inhibitors on marginal renal function. 

Monitoring for patients with coronary artery disease is 
limited to three pages, and consists of a discussion of the 
ECG, flotation catheters and echocardiography; methods 
of measuring arterial pressure are not included. Regional 
blocks are given one paragraph, but there is no discussion 
of the stress response. The authors suggest that glycopyrro- 
nium offers few advantages over atropine in its chrono- 
tropic effects without describing rate of administration in 
patients with cardiac disease, and in the section on 
myasthenia gravis no specific advice is given on the peri- 
Operative administration of anticholinesterases or the 
reversal of muscle relaxants. 

The prophylaxis of renal failure, in which the 
anaesthetist plays a cardinal role, is discussed satisfactorily, 
but the section on septic shock is weak; there are only six 
references for the management of this syndrome with an 
average mortality of 50%, and the reader could be directed 
to many useful reviews. 

The illustrations are well presented and apposite, and do 
not employ chart-junk. 

However, it is easy to criticise a book of such a wide 
scope, and most of the subjects are very well presented. It 
is not a textbook which seeks to tell one how to give an 
anaesthetic; it is intended to increase one’s knowledge of 
basic disease mechanisms and how these may be affected 
by anaesthesia. It is then left to the reader to use an 
appropriate anaesthetic technique in the light of that 
knowledge. To this extent it succeeds, and appropriately 
used will help the profession to reduce the morbidity and 
mortality associated with the peri-operative period. I 
recommend it strongly to all anaesthetic departments, and 
it should be included in the reading list of examination 
candidates. The price is not unreasonable, and interested 
individuals, particularly consultants who require to bring 
their knowledge outside their own field of anaesthesia up- 
to-date, will not be disappointed if they buy their own copy. 


J.F. BION 


Current practice in anaesthesiology 


Edited by M.C. Rocers. Pp. xiii + 328. Blackwell 
Scientific, 1988. £36.50. 


All the 104 contributors to this book with the exception of 
a single Irishman work in the United States. This is an 
average of almost exactly three pages per contributor. One 
might anticipate this to be a fault, but in fact the format of 
short, snappy chapters (the longest is seven pages) makes 
for an interesting, informative and readable book. 

The declared intention is to give recognised experts in 
their field the opportunity to describe ‘how they do it’. 
This proves to be a successful formula for all but a few. 
The intended audience within the United States is 
obviously residents and fellows, and it is likely that this 
book will appeal to both new senior house officers in our 
specialty and registrars revising for their Fellowship exam. 

Each chapter is short, and does not attempt a 
comprehensive review of the subject. There are no 
references as such, although most of the chapters have a 
list of four or six sources for further reading. The index is 
reasonably comprehensive, although hardly necessary since 
the list of chapter titles at the front give a good enough 
idea of where to look for a given subject. There are only a 
few basic illustrations, but many good, informative Tables. 
The book attempts to cover the whole subject of 
anaesthesia; it starts with pre-operative evaluation, then 
deals with anaesthesia for a wide variety of surgical 
procedures, and finally considers pain management (acute 
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and chronic) and postoperative intensive care. 

Most of the chapters are well written, and recommend 
simple clinical evaluation before ‘high tech’ intervention. If 
it were not for the transatlantic spelling, this book could 
easily have been written by British authors. Most of the 
techniques advocated in this book are entirely applicable 
on this side of the Atlantic. The ‘crystalloid versus colloid’ 
argument gets ample airing (most favour the former), and 
an excellent case is made for one type of monitoring that is 
little used in Britain, the precordial or oesophageal stetho- 
scope. 

Some chapters are worth specific mention. All those on 
pre-operative considerations are cogent and full of common 
sense. The chapter on fractured hip in the elderly patient 
gives a good review of spinal versus general anaesthesia, 
and decides the most important factor is a highly skilled 
anaesthetist and surgeon. The chapter on spinal anaesthesia 
has a good section that discusses the aetiology and 
management of hypotension, and the chapter on techniques 
and monitoring contains a good, brief review of the 
indications for and complications of pulmonary artery 
catheters. Finally, the most interesting, informative and 
well researched chapter in the book is that on oxygen 
toxicity: this certainly will change my practice con- 
siderably. 

It is inevitable in a book like this that there is some 
repetition and some downright bad chapters. Are four 
chapters on obstetric anaesthesia necessary, when all four 
consider similar points? Similarly there is repetition in the 
chapters on cardiac anaesthesia, especially in those for 
valve disease. One chapter that confused me is on central 
nervous system trauma in children. Written in a rather 
unnatural and stilted style, the author, after describing 
routine management, discusses ‘extraordinary therapy’. He 
states that he uses high dose barbiturates in some 
situations but then goes on to say that they do not have 
any effect. Maybe I am missing something! 

This book is not a substitute for the commonly used text 
books of anaesthesia. However it is excellent for quick 
reference, problem cases, and exam revison. Every 
anaesthetic department should purchase a copy. 


I.S. GAUNTLETT 


Year book of critical care medicine 1988 


Edited by M.C. Rocers, M.D. ALLO, J.M. Dean, R.W. 
McPHERSON, J.R. MICHAEL, C.F. MiLLerR, R.J. TRAYST- 
MAN AND R.C. WETZEL. Pp. 466. Year Book, 1988. £34. 


This is the sixth annual edition of Year Book of Critical 
Care Medicine and it includes journals reviewed up until 
July 1987. There are eight editors who all work at Johns 
Hopkins University School of Medicine. Articles have been 
selected by the editors from 94 medical journals, which are 
mainly from the USA although a handful of foreign 
journals are represented, including BMJ and Lancet. The 
book consists of abstracts from cited scientific papers each 
of the order of 200-400 words long, most of which are 
followed individually or in smail groups by critical 
comment by one of the Year Book editors. 

The content of the book is arranged into 15 chapters 
according to subjects which range from cerebral haemo- 
dynamics to socioeconomic and ethical issues. Papers 
reviewed include retrospective and prospective surveys, 
clinical trials an laboratory experiments. Often, two or 
three papers on similar subjects are reviewed together. 
Apart from the predominance of papers from North 
American, journals, the authors’ choice of papers is 
reasonably catholic. The chapters vary somewhat in the 
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Care and Trauma contains a large number of papers which 
review methods of practice, whereas in later chapters there 
is a great number of papers reporting clinical research. 

In general, however, there is a great variety of subject 
matter, much of which is currently controversial, and the 
book is a valuable source of varied viewpoints on such 
issues. The editors appear to have made a conscious effort 
to include an interesting mixture of the important, the 
contentious, the unusual and sometimes the light-hearted. 
One editor even owns up after a particular abstract to the 
fact that ‘this is a fascinating report with little or no 
relevance to critical care medicine’! 

The critical commentary by the editors of the Year Book 
varies between praise and damnation, and between 
verbosity and complete absence. This latter fact is rather 
surprising in some instances and involves distinctly 
debatable abstracts. In some cases parts of the original 
papers, which are not reproduced in the Year Book, are 
discussed which is a little disorientating. 

There are many graphs and tables, and a few 
photographs and drawings. These are on the whole quite 
clear, although some illustrations are not accompanied by 
a full explanation of abbreviations. There are two indices, 
author and subject, and these are comprehensive and clear. 

So to whom would this book appeal? Intensivists will 
find the entire contents of interest, but other anaesthetists 
will also find various parts worthwhile. It is a book which 
fulfils two roles; the index allows one to seek out specific 
topics, but the book can also be used as a ‘browser’ to fill a 
few spare moments. Certainly, all Intensive Care Units and 
Anaesthetic Departments would benefit from owning a 
copy of this book. 


N.D. GROVES 


Obstetric anaesthesia 
S. RAMANATHAN. Pp. 420. Quest-Meridien, 1988. £30.94. 


The obstetric anaesthetist requires up-to-date general 
medical knowledge as well as obstetric anaesthetic skills. 
Pregnancy is achieved, and a successful outcome expected, 
in an increasing number of patients with serious 
concomitant and intercurrent medical disorders. This book 
attempts to fill a gap in the currently available obstetric 
anaesthetic literature. 

It is divided into three sections. The first on normal 
pregnancy contains excellent chapters on the respiratory 
functions of the placenta, perinatal pharmacology and 
local anaesthetics. Each chapter is illustrated by succinct 
diagrams that enable the reader to assimilate easily basic 
physiology and pharmacology. 

Throughout the book the author has made maximum 
use of diagrams, frequently culling the best from other 
authors’ papers (always acknowledged) to illustrate 
various points. This reviewer expects that many of the 
diagrams will be used in tutorials for all grades of staff. 

The disappointment afforded by the chapters on 
analgesia for labour and anaesthesia for Caesarean section 
is rapidly assuaged by the second section on high risk 
pregnancy. The author has set himself a mammoth task 
and executed it admirably. He has succinctly summarised 
the literature (always giving reference) and produced a 
balanced view on conditions such as hypertension, 
endocrine disorders, neurological disorders, anaesthesia in 
nonobstetric situations and drug abuse. It is this section 
to which the practising obstetric anaesthetist will refer con- 
tinually. 

The third section on the neonate contains an informative 
chapter on assessment of fetal well being which is 
mandatory in any modern obstetric anaesthetic textbook. 


Our neonatal colleagues care in the United Kingdom for 
the premature infant with neonatal emergencies, but these 
chapters refresh the obstetric anaesthetist’s memory and 
are more relevant with the prevalence of antenatal 
diagnosis and successful surgery for many congenital condi- 
tions. 

The title of the book is a little inappropriate since 
Obstetric anaesthesia implies principles and practice. This 
book is not for the novice obstetric anaesthetist but for the 
practitioner who has mastered basic techniques and 
background knowledge. It is a necessary purchase for the 
bookshelf in the anaesthetic office of every busy maternity 
unit, especially those providing regional and supra regional 
Services. 


R. MACDONALD 


A History of Longworth Scientific Instrument Co. Ltd. 


SIR ANTHONY JEPHCOTT. Pp. 204. Regency Press, 1988. 
£9.50. 


This little book recounts the history of one firm, well 
known to all British anaesthetists, which for its first 30 
years struggled from humble beginnings to become one of 
the foremost manufacturers in the anaesthetics instrument 
industry. 

First under the brand name of ‘Longworth’ and now of 
‘Penlon’, its products are renowned throughout the 
anaesthetic world for their high quality, and reliability, and 
for the way they supply the anaesthetist’s needs exactly. 
The firm has been a model of cooperation with clinicians. 
Anyone with an idea for an instrument or a gadget will 
receive a sympathetic and helpful hearing if he takes his 
idea to Longworths because they know only too well that 
new anaesthetic products can only come from ideas and 
needs born in the operating theatre and wards. Indeed the 
greater part of the success of this firm has been due to the 
help given them by numerous anaesthetists over the years, 


Book reviews 213 


and in particular by Macintosh and his associates at 
Oxford. 

The book is well written by Sir Anthony Jephcott, 
Longworth’s Managing Director and driving force for 20 
years. It is an interesting book to read, although for most 
anaesthetists a little overburdened with archive data and 
manuscript reproductions, so beloved of academic histor- 
ians. 

Hardly a book for the average anaesthetist, it does merit 
a place in the archives of our new College or of the 
Association of Anaesthetists. Since it is cheap enough and 
essentially celebratory of the well deserved success of 
Longworths, presentation copies will not come amiss to 
their original anaesthetic friends of 40 years ago, of whom, 
sadly, so few still remain. To them, the names of Jephcott, 
Suffolk, Ripley, Sugg, and others of the firm, will recall 
good friends, as well as skilled and helpful instrument 
makers and business men. 


W.W. MUSHIN 


Books received 


We thank the publishers for the following books, some of 
which will be reviewed in future issues of the journal. 


Accidental hypothermia and near drowning 

Edited by R.C.G. GALLANDAT HuET, Th. S.M. EUVERMAN, 
N.R. Coan, R. DE Vos AND C.F. KARLICZEK. Pp. x + 122. 
Van Gorcum, 1988. Df]. 65. 


Evoked potentials — intra-operative and ICU monitoring 
Edited by B.L. GRUNDY AND R.M. VILLANI. Pp. 200. 
Springer-Verlag, 1988. DM 86. 


Care of the critically ill, 3rd edn. 
S.M. Ayres, R. SCHLICHTIG AND M.J. STERLING. Pp. 425. 
Year Book Medical, 1988. £59.50. 


Imaging and labelling techniques in the critically ill 
Edited by W. Kox, J. BOULTBEE AND R. DONALDSON. Pp. 
xv + 188. Springer-Verlag, 1988. £93. 
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This section of Anaesthetic literature contains references taken from Current Contents—Life Sciences for November 1988. The 
Journals which may be consulted when Anaesthetic literature is compiled are those listed in Current Contents—Life Sciences, 
published by the Institute of Scientific Information, Philadelphia, Pennsylvania, USA. 


Abdominal surgery 


Role of oxygen-derived free radicals in platelet activating factor 
induced bowel necrosis. Cugva JP, HsuEH W. Gut 1988; 29: 
1207. 

Novel autonomic neurotransmitters and upper gastrointestinal 
function. McKirpy HC. Pharmacology and Therapeutics 1988; 
38: 429. 


Pharmacology 


Adrenergic drugs and their antagonists 


Haemodynamic effects of physiological concentrations of circulat- 
ing noradrenaline in man. CHANG PC, KREK E et al. Clinical 
Science 1988; 75: 469, 

Labetalol is metabolized oxidatively in humans. GAL J, ZIRROLLI 
JA, LICHTENSTEIN PS, Research Communications in Chemical 
Pathology and Pharmacology 1988; 62: 3. 

Prediction of steady-state oxygen consumption during nor- 
epinephrine infusions in humans. SHEELA ML, KURPAD AV ef 
al. Metabolism 1988; 37: 907. 

The neurophysiology of dopamine nerve terminal autoreceptors. 
TEPPER JM, GARIANO RF, Groves PM. In: Cmopo LA, 
FREEMAN AS, eds. Neurophysiology of dopaminergic systems. 
Grosse Pointe: Lakeshore Publishing, 1987: 93. 

Effect of propranolol on metabolic activity of the liver in patients 
with alcoholic cirrhosis, VINEL JP, CAUCANAS JP et al. Journal 
of Hepatology 1988; 7: 186. 


Anaesthetic agents 


Rapid inhalation induction of anaesthesia. DRUMMOND GB. 
British Journal of Anaesthesia 1988; 61: 373. 

Diazepam: effects on sleep and withdrawal phenomena. K ALES A, 
SOLDATOS CR et al. Journal of Clinical Psychopharmacology 
1988; 8: 340. 

Factors that influence cutaneous reactions following administra- 
tion of thiopentone and atracurium. Lynas AGA, CLARKE RSJ 
et al. Anaesthesia 1988; 43: 825. 

Neuroendocrine effects of diazepam in normal subjects following 
brief painful stress. Roy-Byrne PP, Riscn SC, Unpe TW. 
Journal of Clinical Psychopharmacology 1988; 8: 331. 

Anesthetic action in heart muscle—further insights through the 
study of myocardial mechanics. Rusy BF. Anesthesiology 1988; 
69: 445. 


Analgesic agents 


Buprenorphine—dose-related blockade of opioid challenge effects 
in opioid dependent humans. Bicxe. WK, Strrzer ML et al. 
Journal of Pharmacology and Experimental Therapeutics 1988; 
247: 47. 

Structure-activity studies of fentanyl. Casy AF, Hucxsrep MR. 
Journal of Pharmacy and Pharmacology 1988; 40: 605. 

Alfentanil pharmacokinetics and metabolism in humans. MEULDER- 
MANS W, VANPEER A et al. Anesthesiology 1988; 69: 527. 


Naloxone does not alter the perception of pain induced by 
electrical and thermal stimulation of the skin in healthy 
humans. STACHER G, ABATZI TA et al. Pain 1988; 34: 271. 

Pulmonary kinetics of fentanyl and alfentanil in surgical patients. 
TAEGER K, WENINGER E et al. British Journal of Anaesthesia 
1988; 61: 425. 


Muscle relaxants 


Creatine kinase as a prognostic indicator in electrical injury. 
AHRENHOLZ DH, SCHUBERT W, Sorem LD. Surgery 1988; 104: 
741. 

Muscle endplate cholinoreceptors. BARRANTES FJ. Pharmacology 
and Therapeutics 1988; 38: 331. 

Clinical pharmacology of doxacurium chloride—a new long- 
acting nondepolarizing muscle relaxant. Basta SJ, SAVARESE JJ 
et al, Anesthesiology 1988; 69: 478. 

Experimental autoimmune myasthenia gravis. Departs MH, 
VERSCHUUREN J, VRIESMAN PJ. In: Depaers MH et al., eds. 
Myasthenia gravis. Basel: S. Karger AG, 1988: 1. 

Comparison of neuromuscular blockade in the diaphragm and the 
hand. Derrincron MC, Hinpocua N. British Journal of 
Anaesthesia 1988; 61: 279. 

Characterization of muscarinic receptor subtypes in human 
tissues. GIRALDO E, MARTOS F et al. Life Sciences 1988; 43: 
1507. 

Renal effects of d-tubocurarine and pancuronium in the newborn 
rabbit, Gouyon JB, TORRADO A, GUIGNARD JP. Biology of the 
Neonate 1988; $4: 218. 

A short tour around the muscarinic receptor. Gross NJ, BARNES 
PJ. American Review of Respiratory Disease 1988; 138: 765. 

Disordered catecholamine release in pigs susceptible to malignant 
hyperthermia. HAGGENDAL J, JONSSON L ef al. Pharmacology 
and Toxicology 1988; 63: 257. | 

Interaction between bambuterol and physostigmine: aspects on 
cholinesterase inhibition and neuromuscular transmission in the 
smooth and skeletal muscles of the guinea-pig. JEPPSSON AB, 
WALDECK B. Pharmacology and Toxicology 1988; 63: 211. 

Lambert-Eaton myasthenic syndrome: the lack of short-term in 
vitro effects of serum factors on neuromuscular transmission. 
Kim YI, SANDERS DB et al. Journal of the Neurological Sciences 
1988; 87: 1. 

Influence of neostigmine on postoperative vomiting. Kine MJ, 
MILAZKIEWICZ R et al. British Journal of Anaesthesia 1988; 61: 403. 

Combined features of myasthenia gravis and Eaton—Lambert 
syndrome: antiganglioside antibodies in serum. Kusunoxl S, 
Tsun S et al. Journal of the Neurological Sciences 1988; 87: 61. 

Suxamethonium myalgia. LEADING ARTICLE. Lancet 1988; 2: 944. 

Neuromuscular blockers in patients with burns. LEADING ARTICLE. 
Lancet 1988; 2: 1003. 

Respiratory muscle function in myasthenia gravis. MIERIEDRZEJOW- 
1cz AK, BROPHY C, GREEN M. American Review of Respiratory 
Disease 1988; 138: 867. 

The neuromuscular blocking and cardiovascular effects of 
doxacurium chloride in patients receiving nitrous oxide narcotic 
anesthesia. Murray DJ, Mantra MP et al. Anesthesiology 1988; 
69: 472. 
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,Lambert-Eaton myasthenic syndrome—a review. NEWSOME DAVIS 
J. In: Despaets MH et al, eds. Myasthenia gravis. Basel: S. 
Karker AG; 1988: 116. 

Responses in muscle sympathetic activity to acute hypoxia in 
humans. SAITO M, Maxo T et al. Journal of Applied Physiology 
1988; 65: 1548. 

Myasthenia gravis—new therapeutic strategies. TOYKA KV, 
Hou.Lrecp R, Hemincer K. In: Departs MH er al, eds. 
Myasthenia gravis. Basel: S. Karger AG; 1988; 108. 

Antibody specficity in myasthenia gravis. VINCENT A, Woop H. 
In: DepaETs MH et al, eds. Myasthenia gravis. Basel: S. Karger 
AG; 1988: 33. 


Other drugs 


Tricyclic antidepressants and calcium channel blockers. REHAVI 
M, Carm R, Werzman A. European Journal of Pharmacology 
1988; 155: I. 

Biochemical basis of sex differences in drug metabolism. SKETT P. 
Pharmacology and Therapeutics 1988; 38: 269. 

Effect of haemodialysis on metoclopramide kinetics in patients with 
severe renal failure. Wricht MR, AXELSON JE et al. British 
Journal of Clinical Pharmacology 1988; 26: 474. 


Apparatus 
Gaseous homeostasis during low-flow anaesthesia. BENGTSON JP, 
SONANDER H, Stenovist O. Acta Anaesthesiologica Scandinavica 
1988; 32: 516. 


Complications 

Recurrent laryngeal nerve palsy associated with thyroiditis. 
LUCAROTTI ME, HOLLALLEN RTJ. British Journal of Surgery 
1988; 75: 1041. 

Laryngeal paralysis on receptor and reflex responses to negative 
pressure in the upper airway. MATHEW OR, SANT AMBROGIO 
FB et al. Respiration Physiology 1988; 74: 25. 

Cardiac arrest—a manifestation of 5-fluorouracil cardiotoxicity. 
MiLtLwarRD MJ, Gansu V, Buck M. Australian and New 
Zealand Journal of Medicine 1988; 18: 693. 

Acute upper airway obstruction due to supraglottic dystonia 
induced by a neuroleptic, NEWTON-JOHN H. British Medical 
Journal 1988; 297: 964. 


General anaesthetic procedures 


Mediastinal mass and tracheal obstruction during general 
anesthesia. PRAKASH UBS, AeL MD, Husmayr RD. Mayo 
Clinie- Proceedings 1988; 63: 1004. 


General interest 


Review: The gap junction: a channel for multiple functions? 
BRUZZONE R, Mepa P. European Journal of Clinical Investigation 
1988; 18: 444. 

The measurement of preoperative anxiety. Hicks JA, JENKINS JG. 
Journal of the Royal Society of Medicine 1988; 81: 517. 

The frequency of the chronic fatigue syndrome in patients with 
symptoms of persistent fatigue. MANU P, Lane TJ, MATTHEWS 
DA. Annals of Internal Medicine 1988; 109: 554. 

New perspectives on the pathogenesis of rheumatoid arthritis. 
ZVAIFLER NJ. American Journal of Medicine 1988; 85: 12. 


Local analgesia 

Alterations in the pharmacokinetic properties of amide local 
anaesthetics following local anaesthetic-induced convulsions. 
ARTHUR GR, FELDMAN HS, Covino BG. Acta Anaesthesiologica 
Scandinavica 1988; 32: 522. 

Lack of effect of cimetidine on the pharmacokinetics of 
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RL, JANTUNEN M. British Journal of Clinical Pharmacology 
1988; 26: 403. 

Pharmacokinetics and protein binding of bupivacaine in postoper- 
ative epidural analgesia. WuLF H, WINCKLER K ef al. Acta 
Anaesthesiologica Scandinavica 1988; 32: 530. 
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Spinal and epidural analgesia 


Pharmacokinetics of lidocaine and bupivacaine following sub- 
arachnoid administration in surgical patients. Burm AGL, 
VANKLEEF JW et al. Anesthesiology 1988; 69: 584. 

Particulate contamination in spinal analgesia. ERIKSEN S. Acta 
Anaesthesiologica Scandinavica 1988; 32: 545. 


Obstetric anaesthesia and analgesia 


Maximum Fio, during Caesarean section. BoGop DG, Rosen M, 
Rees GAD. British Journal of Anaesthesia 1988; 61: 255. 

Comparison of plasma bupivacaine concentrations during continu- 
ous extradural infusion for labour. FLYNN RJ, MCMURRAY TJ ef 
al. British Journal of Anaesthesia 1988; 61: 382. 

Benefits of continuous infusion epidural analgesia throughout 
vaginal delivery. JoHNSRUD M, Dae P, LEVLAND B. Acta 
Obstetricia et Gynecologica Scandinavica 1988; 67: 355. 

The lower oesophageal sphincter in the first trimester of 
pregnancy—comparison of supine with lithotomy positions. 
Jones MJ, MiTcHELL RWD et al. British Journal of Anaesthesia 
1988; 61: 475. 

Epidural analgesia vs general anesthesia for cesarean section. JUUL 
J, Lie B, FRIBERG NELSEN S. Acta Obstetricia et Gynecologica 
Scandinavica 1988; 67: 203. 

Maternal inspired ©, concentration and neonatal status for 
Caesarean section under general anaesthesia—effects of 33% or 
50% oxygen in nitrous oxide. Lawes EG, Newman B et ai. 
British Journal of Anaesthesia 1988; 61: 250. 

Effect of epidural versus general anesthesia on breast feeding. LIE 
B, Juut J. Acta Obstetricia et Gynecologica Scandinavica 1988;. . ~. 
67: 207. ¢ 

Fetal blood flow during intrathecal anaesthesia for elective ‘ 
caesarean section. LINDBLAD A, BERNOW J, MARSAL K. British - 
Journal of Anaesthesia 1988; 61: 476. 

Vasopressor therapy for hypotension due to epidural anesthesia 
for cesarean section. RAMANATHAN S, Grant GJ. Acta 
Anaesthesiologica Scandinavica 1988; 32: 559. 

Pudendal block in vaginal deliveries. Mepivacaine with and 
without epinephrine. SCHERUP L, ScumipTt JF et al. Acta 
Obstetricia et Gynecologica Scandinavica 1988; 67: 195. 

Dantrolene in pregnancy: lack of adverse effects on the fetus and 
newborn infant. Sume J, Gare D et al. American Journal of 
Obstetrics and Gynecology 1988; 159: 831. 

Plasma corticotrophin-releasing factor (CRF) in abnormal 
pregnancy. WoLre CDA, PATEL SP et al. British Journal of 
Obstetrics and Gynaecology 1988; 95: 1003. 

Plasma corticotrophin-releasing factor (CRF) in normal preg- 
nancy. WOLFE CDA, PATEL SP et al. British Journal of Obstetric 
Gynaecology 1988; 95: 997. 


Paediatric anaesthesia and intensive care 


Spectral analysis of impedance respirogram in newborn infants. 
AARIMAA T, VALIMAKI IAT. Biology of Neonate 1988; 54: 188. 
Neurophysiological assesament of the immature central nervous 

system. EYRE JA. British Medical Bulletin 1988; 44: 1076. 

Effect of propranolol administration on hemodynamic and 
metabolic responses of burned pediatric patients. HERNDON 
DN, Barrow RE et al. Annals of Surgery 1988; 208: 484. 

Thermal control in very immature infants. HuLL D. British 
Medical Bulletin 1988; 44: 971. 

Neural dysfunction during hypoglycaemia. Kon THHG, 
AYNSLEY-GREEN A et al. Archives of Disease in Childhood 1988; 
63: 1353. 

Diminished lung function as a predisposing factor for wheezing 
respiratory illness in infants. MARTINEZ FD, MORGAN WJ et al. 
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Treatment of renal failure in neonates. Merxs ACG, Sws DG. 
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Assessment of thoracic gas volume by low-frequency ambient 
pressure changes in children. Pesun R, MARCHAL F et al. 
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New non-invasive methods for assessing brain oxygenation and 
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Cardiovascular system 


Physiology 
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= Determinants of blood pressure in snorers. HOFFSTEIN V, 
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.Pacemaker mechanism of mammalian sinoatrial node cells. 
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An evaluation of different doses of soluble aspirin and aspirin 
tablets in postoperative dental pain. HOLLAND IS, SEYMOUR RA 
et al. British Journal of Clinical Pharmacology 1988; 26: 463. 


Continuous intercostal nerve block for pain relief after thora- 
cotomy. SABANATHAN S, BICKFORD Smiru PJ et al. Annals of 
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Propranolol or endoscopic sclerotherapy in the prevention of 
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Safety Action Bulletin 


The Safety Action Bulletin has replaced the Safety Information Bulletin of the Department of Health 


Anaesthetic vaporizers: servicing (88)72 


An incident is reported in which a gas leak was caused by 
the failure of the locking mechanism at the anaesthetic 
machine/vaporizer interface; this was attributed to the lack 
of servicing of the vaporizer. 


Graseby patient-controlled analgesic system (PCAS) syringe 
driver: modification of pneumatic switch system (88)74 


The Department has received a report of an incident in 
which a Graseby patient-controlled analgesia system 
(PCAS) syringe driver delivered a bolus of drug without 
demand by the patient. 


Hewlett Packard battery pack (PT No. 1420-0339) used in 
HP defibrillators type 43100A, 43110A, 43120A, 4313A and 
43200A (88)75 


Battery packs fitted to certain Hewlett Packard de- 
fibrillators of the above mentioned types may not meet the 
published capacity specification, even when fully charged. 
The manufacturer’s estimate of battery life is reduced. 


IMED 800 syringe pump: replacement of syringe select knob 
(88)76 


The Department has received a report of the select syringe 
knob on an Imed 800 digital syringe pump which gives an 
incorrect indication of the setting and does not correspond 
to the legend on the panel; mis-setting becomes likely. 


Courses in Anaesthesia 


The information below is believed to be accurate but those intending to attend a course should check the details with the relevant organiser. 


Applications and further information cannot be provided by Anaesthesia. 
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1. Membership of the Association (as at 30.7.88) 
The total Membership of the Association 5483 (5474). 


Honorary o r 
Ordinary 2093 (2090) 
Junior 1961 (1931) 
Corresponding 32 (34) 
Overseas 909 (928) 
Retired 432 (386) 
Senior 11 = =(13) 
Associate 12 (14) 


* This figure now includes deceased Honorary members. 
(Last year’s figures in brackets). 


There were 91 resignations during the year. 


Deaths 
Council records with regret the death of the following members: 


Al-Azawi, S.A. (Welwyn, Herts). Bannatyne, B. (Scotland), 
Bereen, J.F. (Belfast), Burkinshaw, E. (Sheffield), Challenger, J. 
(Denmark), Cousineau, E, (Montreal), Crawford, J.S. (Birm- 
ingham), Farman, J. V. (Cambridge), Farrar, M.D. (no address), 
Flowerdew, F.D. (Dorset), Forrest T, (Liverpool), France, J.M. 
(Scarborough), Galley, A.H. (Middlesex), Goodhart, C.E.D. 
(Carshalton), Hewitt, A.J. (Ireland), Hurdmann, F.K. (Shrews- 
bury), Jones, O.M.E. (Oxford), Jordan-Sikorksa, Z.A. (London), 
Middleton-Price, J. (Wirral), Oliver, F.W. (Halifax), Parry, J.W.L. 
(Aberdeen), De Saram, B. (Canterbury), Taylor, J.C. (Aberdeen), 
Thomas, R. (Dyfed), Thompson, A. (London), Tun, H. (Rangoon), 
Willis, E.A. (London), Wilson, K.M. (London), Young, J.V.I. 
(Kent). 


2. John Snow Silver Medal 


Council recommended the award of the John Snow Silver Medal to: 


Dr W.D. Wylie. 


3. Honorary Membership 
Council recommended for election to Honorary Membership: 
Dr Aileen K. Adams, CBE; Professor J.W. Dundee; Lord Smith 
of Marlow, KBE. 
4. Pask Certificate of Honour 
Council made the award of Pask Certificate to: 


M. Freeman Esq. Chairman of BAREMA; Dr J.E. Fairfield, 
Research Registrar, Guy’s Hospital, London. 


Association of Anaesthetists 
of Great Britain and Ireland 


Annual Report of Council 
1987-1988 


5. Sir Ivan Magill Gold Medal for Innovation in Anaesthesia 


This medal was awarded for the first time in 1988 to Dr J.F. 
Nunn, PhD, MD. FRCS, FFARCS, FFARCS(I)Hon, FFARCS 
(Hon). 


6. Annual Scientific Meeting 1987 


The Annual Scientific Meeting was held at the Octagon Centre, 
University of Sheffield on Thursday and Friday 10-11 September 
1987. A scientific and social programme of a very high standard 
had been organised by Dr J.R. Cole, Professor W.S. Nimmo, Dr 
A. Padfield and their colleagues in Sheffield. There were over 380 
registrants. The John Snow Lecture ‘The University, Medical 
Research and the NHS’ was delivered by the Right Honourable 
Lord Dainton of Hallam Moors (Chancellor of the University of 
Sheffield). 

The Annual Dinner was held at the Cutlers’ Hall, Sheffield. 
Distinguished guests included Sir Michael Carlisle, Mr D. Bray, 
Master Cutler, and Sir Cecil Clothier. 


7. Annual General Meeting 1987 


The Annual General Meeting was held at the Octagon Centre, 
Sheffield, on Friday 11 September 1987. The President, Professor 
M. Rosen, was in the chair and over 170 members were present. 

The award of the John Snow Silver Medal to Dr P.J. Helliwell, 
Past President of the Association, (introduced by Professor M.D. 
Vickers) was received with acclamation. 

Honorary Membership was conferred on Sir Cecil M. Clothier 
KCB, QC (introduced by Dr W.R. MacRae), Professor K. 
Rawnsley (introduced by Dr M.M. Burrows) and Professor M.H. 
Holmdahl. 

Professor Holmdahl was not able to be present at Sheffield and 
the presentation was made on Friday 15 January 1988 at the 
Winter Scientific Meeting. 

Pask Certificates of Honour were awared to L. Small Esq. 
Scientific and Technical Branch, DHSS, Dr Valerie Major 
(Vellore, India) and Dr P.R. Rayner (Chesterfield). 

The Minutes of the Meeting have been circulated to Members. 


8. Linkman Conference 1987 


The twelfth Annual Conference of Linkmen was held at the 
Octagon Centre, Sheffield, on Wednesday, 9 September 1987. The 
President, Professor M. Rosen, was in the Chair and over 130 
Linkmen attended. The subjects for discussion were supervision of 
patients in the operating theatre; minimal monitoring; anaesthetic 
services for smaller obstetric units; assistance for anaesthetists; 


stress amongst trainees in anaesthesia; registrar bulge and some 
solutions; confidential enquiry into peri-operative deaths and sur- 
vey of anaesthetic practice. 

A detailed report of the conference has been circulated to 
Linkmen and published in the August 1988 issue of Anaesthesia. 


9, Postgradnate Study Day 1987 


This meeting, held jointly with the Faculty of Anaesthetists at the 
Royal College of Surgeons of England, London, on Saturday 17 
October, 1987 was again very successful. The format of previous 
years was maintained thereby enabling registrants to attend six 
lectures of their choice from the total of 18 lectures delivered. 
Despite a storm on the previous day which disrupted travelling 
arrangements 289 of 320 booked registrants had attended. 


10. Winter Scientific Meeting 


The first Winter Scientific Meeting of the Association, held on 
Friday and Saturday, 15-16 January 1988 at the Royal College of 
Surgeons of England, London, was highly successful. An excellent 
scientific programme had been prepared by Professor G. Smith; 
there were over 400 registrants. 

A Certificate of Honorary Membership of the Association was 
presented to Professor M.H. Holmdahl (introduced by Professor 
J.P. Payne) on Friday 15 January 1988. 

An associated dinner was held at the Waldorf Hotel, Aldwych, 
London on Friday 15 January 1988. Distinguished guests included 
Sir John Walton, Sir Christopher Booth and His Excellency the 
Venezuelan Ambassador. 


11. Annual Scientific Meeting for Junior Anaesthetists 1988 


This meeting, held at the East Midlands Conference Centre, Uni- 
versity of Nottingham, on 6-8 April 1988 was again very success- 
ful. The meeting was very well organised by Dr G. Flowerdew, 
Dr P.J. Matthews and Dr P. Tomlinson and was attended by 
200 anaesthetists in training. 

The scientific programme included specific sessions devoted to 
the adult respiratory distress syndrome, aspects of perinatal 
physiology, modern teaching techniques, new radiological tech- 
niques, anaesthesia and the EEG and hypertension. 

The Pinkerton lecture entitled ‘Basic Science and Anaesthesia’ 
was delivered by Dr M.J. Halsey, Head of High Pressure Neuro- 
logical Syndrome Group, Division of Anaesthesia, Clinical Research 
Centre of the Medical Research Council, Harrow, Middlesex. 

The prize and President’s medal for the Junior Anaesthetists’ 
Annual Prize Competition was awarded to Dr M.S. McKinnery 
(Craigavon, Northern Ireland). 


12. Association Sponsored Meetings 
(ij) A Tribute to Sir Robert Macintosh on his 90th Birthday 


This successful meeting sponsored by the Section of 
Anaesthetics of the Royal Society of Medicine, the Association 
of Anaesthetists and the Faculty of Anaesthetists was held on 
Friday 2 October at the Royal Society of Medicine, London. 
A souvenir volume containing the proceedings of the meeting 
has been published and may be obtained from the Royal 
Society of Medicine, price £7.95. 


(ti) Sir Ivan Magill Centenary Meeting 


This highly successful meeting organised jointly by the Section 
of Anaesthetics of the Royal Society of Medicine, the Asso- 
ciation of Anaesthetists and the Faculty of Anaesthetists, to 
commemorate the birth of Sir Ivan Magill, KCVO, was held 
on Friday and Saturday 22-23 July 1988 at the Royal College 
of Surgeons of England. There were some 200 registrants. 

The first award of the new Association honour, the Sir Ivan 
Magill Gold Medal for innovation in anaesthesia was pre- 
sented to Dr J.F. Nunn by the President, Professor M. Rosen, 
at the Commemorative Dinner, held at the Royal College of 
Surgeons of England, on Friday 22 July 1988. 
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13. Future meetings 


Association meetings 


1988—Postgraduate Study Day, 15 October 1988, Royal College 
of Surgeons of England, London, organised jointly with the 
Faculty of Anszesthetists. 

1989—Winter Scientific Meeting and Technical Meeting, 13-14 
January 1989, Royal College of Surgeons of England, 
London. 

—Junior Anaesthetists’ Group Linkman Conference and 
Annual Scientific Meeting, 5-7 April 1989, University of 
Keele. 

—Joint Meeting with the Canadian Anaesthetists’ Society, 9- 
13 June 1989, Ottawa. 

—Refresher Course and Scientific Meeting of European 
Academy sponsored by the Association of Anaesthetists 
and the European Section of the WFSA, 13-15 July 1989. 

—Linkman Conference, 13 September 1989, Swansea. 

—Annual Scientific Meeting and Technical Exhibition, 14—15 
September 1989, Swansea. 

1990—Linkman Conference, 26 September 1990, Manchester. 

—Annual Scientific Meeting and Technical Exhibition, 27-28 

September 1990, Manchester. 

1991]—Linkman and Annual Scientific Meeting, September 1991 
(date to be announced), Cambridge. 

1992—Linkman and Annual Scientific Meeting, September 1992 
(date to be announced), Liverpool. 

1993—Joint Meeting with the Canadian Anaesthetists’ Society, 
15-17 September 1993, Edinburgh. 


Faculty and Royal College of Surgeons of England Meetings 


1988—Symposium ‘Safety and Standards in Anaesthesia’, 34 
November 1988, The Royal College of Surgeons of 
England, London. 

1989—Anniversary Forum ‘Day Case Anaesthesia’, /5 March 
1989, The Royal College of Surgeons of England, London. 

—Symposium ‘Anaesthesia, Intensive Care and the Liver’, 5 
May 1989, Birmingham. 

—RCS Annual Meeting, 13 December 1989, The Royal 
College of Surgeons of England, London. 


Other meetings 


1988—7th Annual Meeting of the European Society of Regional 
Anaesthesia, 13-15 October 1988, Mainz, W. Germany. 

1989—8th Annual Meeting of the European Society of Regional 
Anaesthesia, 77—19 May 1989, Lisbon, Portugal. 

—Sth World Congress on Intensive and Critical Care 

Medicine, 3-8 September 1989, Kyoto, Japan. 

1990—VTUth European Congress of Anaesthesiology (WFSA), 9- 
15 September 1990, Warsaw, Poland. 

—8th Asian/Australian Congress of Anaesthesiologists 
(WFSA), 23-28 September 1990, Seoul, South Korea. 
1992—3rd International Symposium on the History of An- 
aesthesia, 29 March-2 April 1992, Atlanta, Georgia. 

—1l0th World Congress of Anaesthesiclogists, 14-19 June 
1992, The Hague. 


14. Council 


During the year October 1987-September 1988 Council met on 
four occasions and the Advisory Committee met on six occasions. 
The attendance of members at Council and the Advisory 
Committee is shown at the end of this report, together with the 
membership of the various subcommittees and working parties. 
Council wishes to express its appreciation of the services of the 


` permanent secretarial staff, Miss Ann Muir, Administrative 


Secretary and Mrs Betty Tyler, her assistant, Miss Pat Plant, 
Financia! Secretary and her assistant, Miss Lyn Hunt, Mrs 
Catherine Goff, BOC Educational Coordinator and Dr Audrey 
Eccles, IC] Archivist/Librarian. During the year Miss Mary 
Atkinson, Minute Secretary, joined the administrative secretariat. 

Council is extremely grateful to Mr E. Warburton, Financial 
Adviser, who, on an entirely voluntary basis, continues to give 
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outstanding support and advice to the Association on all aspects 
of its legal and financial affairs. 

Retiring from Council this year will be Dr T.B. Boulton, 
Immediate Past President, who completes 23 years of continuous 
outstanding loyal service on Council in many offices including 
that of Editor of Anaesthesia. On completion of 2 years as Vice 
President Dr P.J.F. Baskett and Dr E.B. Lewis also retire from 
Council following many valued years of service to the Association; 
Dr Baskett as an elected member and Honorary Secretary, Dr 
Lewis as an elected and coopted member. Three elected members 
of Council retire after their 4-year term of office, namely, 
Professor A.P. Adams, Dr Elizabeth G. Bradshaw and Dr J.F. 
Searle, all of whom have contributed greatly to the work of the 
Association. 

In commemoration of the life and work of Sir Ivan Magill, 
KCVO, who died in November 1986, in his 99th year, Council has 
commissioned a gold medal, the Sir Ivan Magill Gold Medal, to 
be awarded in recognition of outstanding innovations in the 
service of anaesthesia. The first award of this international honour 
has been made to John Francis Nunn, PhD, MD, FRCS, 
FFARCS, FFARCS(IHon, FFARCS(Hon), Head of the Division 
of Anaesthesia, Clinical Research Centre of the Medical Research 
Council, Harrow, Middlesex. The Association, in making this 
award, pay their tribute to an outstanding international medical 
scientist whose contributions have done much to promote and 
influence the science of anaesthesia during the last 40 years. 

Dr J.S.M. Zorab, coopted member of Council, was elected 
President of the World Federation of Societies of Anesthesiologists 
at the General Assembly held in Washington DC in May 1988. 
This is only the second occasion on which a United Kingdom 
anaesthetist has held this high office. 


Association Standing Committee, Republic of Ireland 


The Standing Committee, Republic of Ireland of the Association 
of Ansesthetists of Great Britian and Ireland was established on 
16 January 1988. The Committee consists of 13 members of the 
Association working in the Republic, and includes one elected 
from each of the eight Health Board Areas, one representing 
the Voluntary Hospitals, a representative of the Faculty of 
Anaesthetists of the Royal College of Surgeons in Ireland, a 
representative of the Faculty of Anaesthetists of the Royal College 
of Surgeons in Ireland and a representative of the Junior 
Anaesthetists’ Group. The Convenor of the Committee is Dr D. 
Riordan, the Secretary Dr P.J. Breen and the Executive Officers of 
the Association are members ex-officio. 

During its first 6 months, the Standing Committee has given 
active consideration to two important matters: Anaesthetic 


Services in the Republic and Professional Fees for Anaesthetists. 


Draft documents on these subjects were presented to a meeting of 
the Standing Committee held in Dublin on 25 June 1988. 


Nine Bedford Square 


The year has seen an extension of activities at 9 Bedford Square. 
The educational programme of seminars and workshops has been 
expanded and the House has been used by many anaesthetic and 
related societies and individuals for scientific, business and social 
meetings. The seminars have proved to be very popular with 
members. During the year 22 seminars were held covering a wide 
range of topics, some of which had been suggested by members. 
Council is extremely grateful to Dr J.F. Searle, seminar secretary, 
and the seminar organising committee, Professor G. Smith, 
Professor W.S. Nimmo and Dr J.A.W. Wildsmith, for organising 
the excellent programme. 

The success of the programme was ensured, in no small part, by 
the efficient administrative skills of Mrs Catherine Goff, BOC 
educational coordinator. Council is most grateful to her for her 
enthusiasm and support. Mrs Goff left the administrative 
secretariat, for the happiest of reasons, in July 1988; her successor 
as BOC educational coordinator is Mrs Lesley Ogg. 


15. Linkman Organisation 


The Linkman organisation continues to be an important com- 
munication mechanism between Council and the membership. 
Council and Officers place a high value on the information and 


opinions received from Linkmen both throughout the year and at 
the Annual Linkman Conference. To facilitate improved com- 
munication Council has designated an Officer, the incoming 
Assistant Honorary Treasurer, to act as Linkman coordinator. A 
review of the list of Linkmen has been undertaken and Linkmen 
are particularly requested to notify the Association office of any 
changes. 
Linkmen were requested to provide information on: 


(a) Confusion arismg from drug presentation. 


(b) Consultants nominated to be in charge of the anaesthetic 
service for obstetrics within individual districts. 

(c) Hospitals not represented in the Linkman scheme and satis- 
faction with existing arrangements. 


Officers were encouraged by the very satisfactory response 
received to these enquiries. 

Members and Linkmen are encouraged to make the Association 
aware of any matter of interest. The current list of Linkmen is 
given at the end of the report. 


16. Education and Research Committee 


Two meetings of the education and research committee (Chairman 
Professor W.S. Nimmo) were held during the year. 

In addition to committee members and Officers, ex officio, the 
following attended by invitation: Dr P.J. Helliwell (chairman of 
working party on stress amongst trainees), Dr Rosemary Mason 
and Dr Patricia Steane (local organising committee for 1989 
Annual Scientific Meeting, Swansea). 


JAG Questionnaire for registrars 


The results of this large survey, which was funded by the 
Association, were discussed at both meetings of the committee. A 
final report has been prepared by Dr Nancy Redfern and will be 
available in the near future. An advance copy has been made 
available to the Dean of the Faculty of Anaesthetists because of 
its relevance to the final examination of the FFARCS. 


Scientific meetings 


The committee reviewed draft programmes and recommended 
approval.to Council of the Winter and the Annual Scientific 
Mectings for 1988 and 1989 as well as the JAG Annual Scientific 
Meetings. 


Postgraduate Study Day 


Professor W.S. Nimmo and Dr J.A.W. Wildsmith represented the 
committee on the working party to prepare the programme for the 
Postgraduate Study Day. This will be held on Saturday 15 
October 1988. 


Combined meeting with the Canadian Anaesthetists’ June 1989 


Dr P. Morris represented the committee and Council at the 1988 
meeting of the Canadian Anaesthetists’ Society held in June 1988, 
at Halifax, Nova Scotia, and a preliminary programme has been 
prepared. 


Seminars and Workshops at 9 Bedford Square 


These continue to be very popular. The programme is the 
responsibility of a small working party of the committee chaired 
by Dr J.F. Searle (Dr J.A.W. Wildsmith from 1988). 


Adverse Drug Reactions 


Professor W.S. Nimmo, Dr J.A.W. Wildsmith and Dr W.L.M. 
Baird represented the committee on the joint working party with 
the Faculty of Anaesthetists to improve reporting of adverse 
reactions in anaesthesia. A new yellow card for reporting anaes- 
thetic reactions will be launched for a trial period of one year in 
September 1988. It is hoped that all anaesthetists will support this 
venture and increase the data base of anaesthetic adverse reactions. 


Ti 


BUPA funding of research in anaesthesia 


The committee initiated and coordinated an approach to BUPA 
to fund research in anaesthesia. This was successful and research 
fellowships have been awarded to Leicester and Oxford for 2 


Association Research Fellowship 


The Association Research Fellowship was held by Dr Angela 
Cooper (Cambridge) from 1986-88. The committee received satis- 


factory reports on progress. Dr Cooper gave a paper at 
Washington and Williamsburg, USA, in May 1988. The Association 
Research Fellowship for 1988-90 has been advertised and has 
attracted 14 applicants. 


Research Grants 


. Council approved the following research awards recommended by 


the committee. Dr A.S.C. Rice (London) £4800 to study single 
nerve fibre transmission in rats and human volunteers. Dr I. 
Power (Edinburgh) £800 to study effect of drugs on peripheral 
nerve conduction. Dr P.J. Hellrwell £5300 for a pilot study of 
stress amongst trainees. Two applications were not recommended 
to Council. 

The policy of the committee is to obtain expert referees’ reports 
on applications for research grants. The Association is grateful to 
these experts for their support throughout the year. 


Travel granis 


Two applications for travel grants were recommended to Council 
for approval: Dr C.S. Reilly (Sheffield) £340 and Dr R.S. Jones 


` Baxter Travelling Fellowship 


In 1987 this was awarded to Dr D.J. Rowbotham (Sheffield) to 
enable him to pursue studies of patient-controlled analgesia in 
Europe and the United States of America. 
Two applications have been received for 1988. 


Undergraduate essay prize 


The 1988 prizes were awarded as follows: Ist prize to M.H. 
Cooper (School of Medicine, University of Leeds) for ‘Is a 
postoperative chest X ray of value after major abdominal 
surgery? The 2nd prize went to J.A. Cooper (School of Medicine, 
Royal Free Hospital) for ‘Malignant Hyperpyrexia’. 


17. Safety Committee 


The committee (Chairman Professor A.P. Adams) met on three 
occasions during the year. 

At the request of Council two Working Parties have been set up 
to consider matters relating to (a) safe working monitoring (so- 
called minimal monitoring) and (b) checklists for anaesthetic 
machines. The first of these documents is complete and the other 
should be finalised early next year. Both these activities relate to 
increased concern for patient safety in the climate of increasing 
medicolegal premiums (consequent upon escalating damages 
awarded by the courts) together with similar concerns about safe 
standards of patient care by anaesthetists in the various developed 
countries of the world. Indeed, standards or recommendations for 
safe monitoring and checklists have already been produced in 
several countries; checklists are difficult because of the complexity, 
variability and interaction of different equipment used in the UK. 
It is hoped that these activities will support anaesthetists in their 
efforts to improve patient safety. 

In the early 1960s there were many reports of accidental carbon 
dioxide overdosage to patients due to human error. The UK is one 
of only a very few countries where anaesthetists continue to 
request CO, on anaesthetic machines. The result has been a steady 
number of very tragic accidents with enormous legal costs. The 
Department of Health issues Safety Information Bulletins (SIBs) 
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at regular intervals and the Committee is aware that distribution 
is generally unsatisfactory, and it is particularly sad that an SIB 
warning about inadvertent CO, administration was published 
some months before the latest CO, tragedy in 1988. Council, on 
the recommendation of the Safety Committee, has issued a code of 
good practice relating to CO2, namely: do not attach the CO, 
cylinder to the anaesthetic machine unless its use is intended 
for that particular case. The responsibility is clearly that of the 
anaesthetist and ODAs should be instructed always to remove 
any CO, cylinder from the yoke on discovering such a situation. 
A similar code of conduct should also relate to cyclopropane. 
Publicity on these matters has been directed to members through 
Anaesthesia News. The committee is currently having discussions 
with the British Anaesthetic and Respiratory Equipment Manufac- 
turers’ Association (BAREMA) with a view to introducing a flow 
limitation device on CO, flowmeters or, alternatively, a 5% CO, 
in oxygen yoke in place of that for CO, alone. 

The committee is represented on the new DHSS Working Party 
on Antistatic Precautions for Anaesthetising Areas, and also on 
various other ongoing committees of various organisations. 

Problems due to patient awareness and pulmonary barotrauma 
continue to occur as a result of the accidental ‘locking-on' of the 
oxygen flush (emergency) control. The new Standard will require 
a nonlockable flush control unless the user requests otherwise. 
There is always a problem with older equipment since it is usually 
impossible, or highly expensive, for manufacturers to mount a 
retrofit program. However, firms belonging to BAREMA will 
arrange to remove the ‘lock-on’ O, flush facility upon request. 

Members may have read a recent SIB (1988) which relates to 
an anaesthetic machine catching fire; this involved a quite old 
machine which had been declared obsolete by the manufacturers’ 
servicing agents but replacement had not been carried out for 
reasons of cost. The moral is obvious. 

The committee receives reports of the progress of British, 
European and International Standards from its representatives on 
the various committees and has the opportunity to discuss and put 
forward matters raised by members. 

Much of the work of the committee is related to dealing with 
and answering the numerous questions and problems posed by 
anaesthetists. In this context the question of poor ampoule label- 
ling has again been raised and the committee is pleased to report 
that helpful discussions have been held with a representative of 
the organisation responsible for DHSS pharmacy matters. Also, 
there are plans for a Standard of labelling based on adequate 
lettering against a background of colours relating to common 
agonists and antagonists. It is clear that poorly labelled ampoules 
relate to purchases made by hospitals at the lowest possible costs. 
Anaesthetists dissatisfied with ampoule labels should endeavour to 
bring pressure to bear on the purchasing authority. 

The committee is also frequently asked by industry for its 
opinions on matters relating to the safety of equipment. Members 
of the committee have lectured on aspects of safety at various 
anaesthetic meetings. 


18. International Relations Committee 


This committee (Chairman Dr M.T. Inman) has met on two 
occasions and continues to review the requests received for help 
with the teaching of anaesthesia in developing countries. Help has 
been provided in Ghana, Tanzania, Sudan, Kenya, Nepal and 
Zambia. This help has been mainly in the form of post FFARCS 
registrars, and has varied from a 3-month Iecturership, to a one- 
year contract which may be renewed. 

Other countries, in Africa and the Pacific have asked for 
assistance and recruiting continues. 

The committee continues to liaise with, and to respond to, the 
British Council, Overseas Development Administration, WFSA 
and others interested in these problems. 

An exchange with the German Democratic Republic has taken 
place, and further exchanges are being explored. 


19. Editorial Board 


The Board met on three occasions, twice under the 

of the President and once of. Dr P.J. Helliwell who retired after 14 
years’ service to the -Board in December, 1987. Dr J.N. Horton 
(Cardiff) was appointed as Assistant Editor to edit Anaesthesia 
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News, the Association’s recent innovation. Dr M. Morgan 
(Hammersmith) was appointed Associate Editor in April, 1988. Dr 
J.A. Davies (Lancaster) succeeded Dr M.J. Harrison (Nottingham) 
(who emigrated) as collator of the index of computer programs. 
The decision to increase the page size of Anaesthesia was im- 
plemented in January, 1988 as part of the strategy to improve 
the facility to publish articles. Anaesthesia News also enabled this 
process while communication with members is maintained and 
will, it is hoped, in the future be improved. The National and 
Local Events Calendar therein is still prepared for the Association 
by Dr A. Padfield (Sheffield) and this contribution is gratefully 
acknowledged. Our publishers, Academic Press, received notice of 
our intention to renegotiate our contract with them in 1989. 


20. Finance Committee 


The Finance Committee (Chairman Professor M. Rosen) met 
twice during the year. The increase in Association activities 
generally and the expansion of the educational programme at 9 
Bedford Square during the year had lead to increased costs. These 
had been anticipated by the committee. 

The committee reviewed subscription rates for 1989-90 and 
recommended that the full ordinary subscription from July 1989 
should be £80 per annum, with increases, pro rata in other 
subscription rates. 

The audited accounts have been circulated to members, 


21. Private Practice Committee 


The Private Practice Committee (Chairman Dr M.T. Inman) has 
met on two occasions. The guidelines document ‘Fees for 
anaesthetists in private practice’ was updated and published in 
January 1988. In addition the committee have also produced a 
document “Guidance on the conduct of private anaesthetic 
practice’. This document emphasises the importance of the high 
standard and continuity of anaesthetic care necessary in the 
private sector. 

Two seminars (one sponsored by BUPA) have been held at 9 
Bedford Square, on the topic of Group Practice. These have 
explained the benefits and mechanisms of group practice. 

Discussions with the Provident Associations have continued 
and changes in their traditional classification of operations have 
been discussed, along with many other topics. 


22. Junior Anaesthetists’ Group 


The JAG committee has met four times in the past year. The 
chairmanship of the group passed from Dr G.W. Hamlin to Dr 
D.L. Paul following the Annual General Meeting held in April 
1988 at Nottingham. 

This year has seen six retirals from the JAG committee. On 
behalf of JAG, the committee would like to thank Dr G.W. 
Hamlin, Dr A.DJ. Nicholl, Dr GJ. Fitzpatrick, Dr K. 
Fitzpatrick, Dr P.A. Ritchie and Dr P.J. Matthews, retiring 
committee members, for all the work they have done on behalf of 
trainees during their tenure of office. Details of the current 
membership of JAG and a monthly newsletter will appear in 
Anaesthesia News. Fuller details can be found in the Linkman 
Newsletter sent out after each JAG meeting. 

The Annual Scientific Meeting was held in Nottingham and 
over 200 trainees attended. The lecture facilities were superb and 
very convenient to the university accommodation. The scientific 
programme was good although we still have to find some way of 
attracting more entries for the Junior Anaesthetists’ annual prize 
competiton. 

The Junior Linkman Scheme has just over 40 Linkmen. This is 
not enough to keep in touch with all trainees in the UK. JAG is 
reviewing the recruitment and duties of Linkmen to make the 
scheme more attractive and useful to trainees. 

Following a pilot study several years ago, a working party on 
Stress in Trainees in anaesthesia has been set up. A five-year study 
is proposed to identify and quantify the causes of stress in trainees 
and to see if these change with time. 

Members of the committee have fully represented JAG on 
committees and working parties of the Association, the Faculty of 
Anaesthetists and related bodies. JAG's full potential can only be 
realised if there is regular feedback from the trainees it represents. 


23. Confidential Enquiry into Perl-operative Deaths 


The Joint Committee (between this association and the 
Association of Surgeons of Great Britain and Ireland) under its 
chairman, Professor M.D. Vickers, was disbanded after the 
preparation of its report in December, 1987. Publication was 
achieved by the combined activities of the King’s Fund and 
the Nuffield Provincial Hospitals’ Trust. The Association 
acknowledges with gratitude both these charities for their 
generous support, over the 3 years, which enabled this enquiry to be 
undertaken. The Steering Committee for the National Confidential 
Enquiry into Peri-operative Deaths has representatives of all the 
surgical colleges; anaesthetists are represented by Professor M. 
Rosen for the Faculty of Anaesthetists and Drs M.M. Burrows 
and J.N. Lunn for the Association. This new committee is chaired 
by Professor D. Campbell (Glasgow) and the Enquiry is funded by 
the Welsh Office and the Department of Health. This group is 
independent of all other organisations. 


24. The Anaesthetics Sub-committee of the CCHMS 


The Anaesthetics Sub-committee (Chairman Dr J. Edmonds-Seal) 
has met twice in the past year. As well as advising individuals 
concerning terms and conditions of practice as anaesthetists, the 
Sub-committee has considered many matters of vital interest to the 
specialty. Some of these include ‘Achieving a Balance’, Personal 
Insurance for Flying Squad and Major Disaster Incidents, 
Associate Specialists on-call, NHS Dental Anaesthetic Fees, Study 
Leave for Clinical Assistants, and the Teaching of First Aid in 
Schools. 

The subcommittee is aware of the lack of guidelines concerning 
the ‘safety net’ in anaesthesia and advises that it is vital for 
anaesthetists to become involved in the District and Regional 
Manpower Committees and the District Working Parties. The 
‘safety net’ will vary from district to district and anaesthetists have 
an important role in advising all acute specialties on these matters. 
The initiative of previous years concerning insurance cover for call 
to Flying Squad and Major Disaster Incidents has borne fruit with 
publication of detailed advice in Anaesthesia News and BMA 
News Review. 

Associate specialists are at present in negotiation about terms 
and conditions of employment. The subcommittee was asked to 
consider ‘on-call’ arrangements for associate specialists in anaes- 
thesia, and concluded that given the wide range of experience and 
abilities of associate specialists and recognising that consultant 
cover was required at all times, associate specialists should not 
expect to be excluded from junior anaesthetist rotas in all circum- 
stances. However, the subcommittee emphasised that associate 
specialists were senior hospital staff and that recognition must be 
given to this and to the effect of ageing when drawing up rotas. 
Normally, associate specialists would be on a senior anaesthetic 
rota provided that there was always a named consultant avail- 
able. 

The subcommittee recognised the problem of low fees for dental 
anaesthetics and has referred the matter to the Joint Negotiating 
Committee of the BMA, which has agreed to renegotiate with the 
DHSS and the BDA. 

Concern has been expressed about study leave for clinical 
assistants in anaesthesia. As a result of discussion in the sub- 
committee, the matter is now receiving attention in the joint 
Negotiating Committee and the Faculty of Anaesthetists. 

The subcommittee has supported the view that resuscitation and 
first aid should be taught in schools. Suitable motions have been 
accepted from the subcommittee to be debated at the conference 
of Academic Medical Organisations and the Annual Represen- 
tatives Meeting of the BMA at Norwich this year. 

The report of the Private Practice and Professional Fees Com- 
mittee of the BMA on a new fees structure is still awaited, and 
will be dealt with as a matter of some urgency. 

Further reports of the activities of the Anaesthetics Subcom- 
mittee of the CCHMS can be found in the minutes which are 
available. 


25, Museum, Library and Archives Subcommittee 


Dr T.B. Boulton is Honorary Archivist, Dr DJ. Wilkinson 
Honorary Curator of the Charles King Collection and Dr I 


a 
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McLellan Honorary Librarian. Dr Audrey Eccles continues her 
valuable work as ICI Archivist and Librarian. 

The first of the planned annual exhibitions in the museum, on 
obstetric anaesthesia, opened on 9 July 1987 and was replaced in 
July 1988 by an exhibition in honour of the Magill centenary. 
Items from the Charles King Collection not on exhibition have 
now been moved to a rented outstore and work on repacking and 
documentation is progressing. Over 350 items donated by 27 
individuals have been added to the collection in the last 18 
months. Links have been established with the principal official 
museum bodies to ensure that care and documentation of the 
collection conform to professional standards. 

The library has also received substantial donations. A number 
of historic books and films have been purchased, and the principal 
English language journals are taken and displayed in the library. 
Visitors to the museum and library are welcome at any time, but 
since many of the books are not housed in the library, members 
wishing to see a particular item or make specific enquiries are 
invited to contact Dr Eccles. 

In addition to the Association’s own archives, records from 
several other sources have been deposited, notably those of the 
Intensive Care Society. 


Working Parties 


Special Societies of Anaesthesia. A very useful exchange of 
information and ideas took place at the meeting between Officers 
and representatives of Specialist Societies held on Friday 26 
November 1987. Representatives considered, unanimously, that 
the annual meeting was a good forum and agreed that Specialist 
societies who were willing to provide expenses for their repre- 
sentative would do so in the future. It was also agreed that the 
next meeting would be held on Friday 18 November 1988. 

Joint Working Party with Obstetric Anaesthetists’ on Anaesthetic 
Services for smaller obstetric units (Chairman Professor M. 
Rosen). The report of the Working Party ‘Anaesthetic Services 
for Obstetrics—a plan for the future’ was published in December 
1987. The report has been sent to Linkmen, chairmen of health 
authorities and district general managers. 

Considerable interest has been stimulated by the report and it 
has proved to be of value in assisting members to improve services 
locally. Additional copies of the report are available to members 
on application to the London office, price £1.50. 

Working Party on Duties of Divisional Chairmen (Chairman Dr 
L.T. Rees). The working party has met on one occasion. A report 
has been drawn up to give guidance to chairmen of divisions of 
anaesthesia on the performance of their duties. The report will be 
sent to Linkmen and also made available to the membership in 
September 1988. 

Joint Working Party with the Faculty of Anaesthetists on 
Services for Chronic Pain Relief (Chairman Dr J.E. Charlton). The 
working party has met on one occasion. A guidance document is 
being prepared. It is hoped that this document will be available for 
members by summer 1989. 

Theatre Utilisation (Chairman Professor M. Rosen). The recent 
report of the Confidential Enquiry into Peri-operative Deaths and 
the National Audit Office publication entitled ‘The Use of 
Operating Theatres in the National Health Service’, have indicated 
that changes in the organisation of theatre services may improve 
the efficiency of operating theatre utilisation and lead to further 
improvement in standards of patient care. To respond to these 
reports in a positive fashion the Working Party has met three 
times, on one occasion with representatives from the Association 
of Surgeons and the British Orthopaedic Association. 

The Working Party has considered whether the appointment of 
a theatre services manager and efficient data collection systems 
would improve theatre efficiency. Other aspects that have been 
discussed include emergency operating, tied theatre lists, infected 
cases, list publication, anaesthetic assessment, list cancellation and 
over-runs, and reasons for cancellation of lists and individual cases. 
Consideration has also been given to staffing and training needs, 
admission policies and the provision of adequate recovery facilities 
and support services. 

It is hoped to hold a further meeting with members of the 
Association of Surgeons in the near future with a view to 
publishing a joint report, (and that the recommendations of the 
Working Party will be available to Council towards the end of the 
year). It is intended to offer oral evidence on behalf of the 
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Association to a DHSS Steering Group studying operating 
departments at present, and make the recommendations of the 
Working Party available to the membership early in 1989. 

Minimal Monitoring (Chairman Professor A.P. Adams). A 
document ‘Recommendations for Standards of Monitoring during 
Anaesthesia and Recovery’ has been finalised and approved by 
Council. The document, to be published in September 1988, will 
be sent to Linkmen and made available to members on request, 
price £1.50. 

Stress Amongst Trainees in Anaesthesia (Chairman Dr PJ. 
Helliwell). This working party was set up by Council as a result of 
representation from the Junior Anaesthetists’ Group and because 
of information obtained from various surveys and enquiries made 
over the past few years. The working party includes representatives 
of Faculty of Anaesthetists’ Tutors, nominated by the Dean of the 
Faculty. 

The working party met on five occasions and has submitted a 
report to Council which includes various recommendations. These 
are based on the unique position of anaesthesia, as compared with 
other hospital specialties, in the organisation of its services, and 
giving regard to the highly technical and acute nature of the 
specialty. 

The report strongly outlines the need for departments to lay 
down clear lines of communication and responsibility between 
trainers and trainees. It recommends the appointment of personal 
tutors who should be available to give advice and encouragement 
to trainees on all matters, clinical, social and career guidance. 
These will be complementary to the terms of reference for Faculty 
Tutors, laid down by the Faculty, and to the recommendations of 
the CEPOD report. The report will be discussed at the Linkman 
Conference in September 1988. 

In the meantime, a survey is to be carried out, organised by 
Miss Jenny Firth-Cozens of Leicester University, designed to 
provide further information on various aspects of the problem. 
This survey will also serve as a baseline for a comparable study, 
to be undertaken in 5 years’ time, which will indicate what 
success the present recommendations have had. Miss Firth-Cozens 
has already had considerable experience in assessing stress 
amongst junior doctors. It is hoped that all anaesthetists in 
training will cooperate in this investigation. 

Assistance for Anaesthetists (Chairman Dr M.M. Burrows, 
President Elect). Council’s continued commitment to the problem 
of assistance for anaesthetists is demonstrated by the setting up of 
this working party. 

Consultation with a wide range of people and organisations 
involved with nurses and operating departments has revealed a 
measure of agreement on the nature of anaesthetists’ needs and 
the substantial difficulties curently besetting services, although 
considerable geographical variations exist. 

Initiatives from the DHSS (a new study of staffing and 
organisation of operating departments) and the National Health 
Service Training Authority (a project group on ODA training), 
suggest that change is in the air. The working party’s recom- 
mendations favour evolution of a defined category of trained 
helper, anaesthetic department assistants (ADAs) and anaesthetic 
department nurses (ADNs) and seek to ensure fair rewards in 
terms of pay and career prospects for the staff on whom we so 
critically depend. In parallel with efforts for the future, advice 
and support for members during current difficulties has been pre- 
pared. 

The working party gratefully acknowledges help from in- 
dividuals and representatives of the following organisations: 
National Association of Theatre Nurses, British Association of 
Operating Department Assistants, National Association of 
Training Scheme Co-ordinators for Operating Department 
Assistants, National Association of Professional and Technical 
Theatre Personnel, United Kingdom Central Council for Nursing 
and Midwifery, National Health Service Training Authority, 
Association of Surgeons of Great Britain and Ireland, Department 
of Health and Social Security. 

High Dependency Working Party (Chairman Dr J.F. Searle) and 
Intensive Care Advisory Group (Chairman Professor M. Rosen). 
These two groups were set up by Council in the autumn of 1986. 
Initially they worked separately. However, it became clear that 
there was a dearth of information about the provision of high 
dependency and intensive care services throughout the United 
Kingdom. Therefore, a questionnaire was agreed by the two 
proups and was sent to 290 general intensive care units. The 
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results of this survey were analysed during the autumn of 1987. It 
has formed the basis of an Association report, ‘Intensive Care 
Services—provision for the future’. This will be published in 
September 1988. The report will be sent to Linkmen and made 
available to members, price £1.50. 

One of the report’s main recommendations is that intensive care 
services should be rationalised with only one general unit per 
health district. Critically ill patients in small hospitals should be 
stabilised in high dependency units and then transferred to a 
district or supradistrict intensive care unit. The report also 
recognises that in larger hospitals there are good economic as well 
as clinical reasons why high dependency beds should be in 
association with intensive care units. 

It is clear that the present use of high dependency units is very 
diverse. Thus the working party is now identifying more sharply 
the role of such units. It expects to report in 1989 on the use, 
management, staffing and equipping of high dependency units. 
Consultations have already taken place with the Association of 
Surgeons of Great Britian and Ireland. 


27. The Monospecialist Committee for Anaesthesia and 
Re-aninmation 


The committee, (Association representative Dr W.R. MacRae, 
President Dr P.J.F. Baskett (Faculty of Anaesthetists’ repre- 
sentative) has met on one occasion in September 1987 in Ghent, 
Belgium. The proposal that the minimum period of training in 
anaesthesia in EEC countries should be 5 years was approved by 
the UEMS. 


Composition of Cowncil, its Subcommittees and Working Parties 
Council 


Four meetings held (attendance in brackets). 

Officers: Professor M. Rosen, President (4); Dr T.B. Boulton, 
Immediate Past President (G); Dr M.M. Burrows, President 
Elect/Honorary Treasurer (4); Dr R.S. Atkinson, Vice-President 
(4); Dr P.J.F. Baskett, Vice-President (4); Dr M.T. Inman, Vice- 
President (4); Dr E.B. Lewis, Vice-President (4); Dr W.R. 
MacRae, Assistant Honorary Treasurer (4); Dr P. Morris, 
Honorary Secretary (4); Dr W.L.M. Baird, Assistant Honorary 
Secretary (4); Dr J.N. Lunn, Editor (4). 

Elected Members: Professor A.P. Adams (3); Dr D.S. Arthur 
(3); Dr Elizabeth G. Bradshaw (3); Dr K. Budd (3); Dr J.E. 
Charlton (4); Dr J. Edmonds-Seal (4); Dr Margaret L. Heath (3); 
Dr S.M. Lyons (4); Professor W.S. Nimmo (1); Dr J.F. Searle (4); 
Dr J.A.W. Wildsmith (4); Dr G.W. Hamlin, JAG (3) (until April 
1988); Dr A.D.J. Nicholl, JAG (3) (until April 1988); Dr D.L. 
Paul, JAG (3) (since April 1988); Dr Jane Chestnut, JAG (1) (since 
April 1988). 

Co-opted Members: Dr Aileen K. Adams; Dr P.W. Keane; Air 
Commadore C.A.B. McLaren; Professor Sir Gordon Robson; 
Professor M.K. Sykes; Professor M.D. Vickers; Dr W.D. Wylie; 
Dr J.S.M. Zorab. 


Advisory Committee 
Five meetings held (attendance in brackets). 


Chairman: Professor M. Rosen (5); Dr M.M. Burrows (2); Dr 


W.R. MacRae (3); Dr D.S. Arthur (4); Dr P. Morris (5); Professor 
W.S. Nimmo (2); Dr J.N. Lunn (5); Dr W.L.M. Baird (5); Dr J.F. 
Searle (3); Dr G.W. Hamlin (3) (until April 1988); Dr D.L. Paul 
(2) (after April 1988). 


Editorial board 


Chairman: The President; Editor: Dr J.N. Lunn; Assistant 
Editors: Dr A.R. Aitkenhead, Dr P.J.F. Baskett, Dr R. 
Greenbaum, Dr J. Horton, Dr R.M. Jones, Dr M. Morgan, Dr 
C.F. Scurr. Coopted Members: Mr E. Warburton (Financial 


Adviser), Mrs Joan Fujimoto (Academic Press), Miss Jane ~: 


Lawrence (Academic Press), Miss Joy Clarke (Academic Press), 
Mr Ray Aller (Academic Press). 


Education and Research Committee 


Professor W.S. Nimmo (Chairman), Professor A.P. Adams, Dr 
R.S. Atkinson, Dr W.L.M. Baird, Dr Margaret L. Heath, Dr 
S.M. Lyons, Dr J.A.W. Wildsmith, Dr G.W. Hamlin, JAG (until 
April 1988), Dr D.L. Paul, JAG (after April 1988). 


Safety Committee 


Professor A.P. Adams (Chairman), Dr Elizabeth G. Bradshaw, Dr 
J. Chariton, Dr D.S. Arthur, Dr K. Budd, Air -Commadore 
C.A.B. McLaren, Dr N.I. Newton, Professor M.K. Sykes, Dr 
P.W. Thompson, Dr Kate Allsop (MDU), Dr J. Hickey (Medical 
Protection Society), Dr R. Palmer (Medical Protection Society), 
Mr C. Bray (DHSS), Mr L.W.M. Arrowsmith (DHSS), Mr M. 
Freeman (Chai BAREMA), Dr P. Ritchie GAG) (until 
April 1988), Dr P.J. Heath (JAG) (since April 1988). 


International Relations 


Dr M.T. Inman (Chairman), Dr W.L. Baird, Dr Elizabeth G. 
Bradshaw, Dr J. Bushman, Dr M. Dobson, Dr J. Edmonds-Seal, 
Dr J.A.W. Wildsmith, Dr P. Ritchie (JAG) (until April 1988), Dr 
G. Clarke (JAG) (since April 1988). 


Representatives from: 

Appropriate Health Resources and Technologies Action Group, 
British Council, Inter-varsity Council, Bureau for Overseas 
Medical Services, Overseas Development Administration, WFSA, 
Committee for International Cooperation in Higher Education. 


Finance Committee 


Professor M. Rosen (Chairman), Dr M.M. Burrows (Honorary 
Treasurer), Dr K. Budd, Dr J.E. Chariton, Dr E.B. Lewis, J.F. 
Searle, Mr E. Warburton (Financial Adviser). 


- Private Practice 


Dr'M.T. Inman (Chairman), Dr D.S. Arthur, Dr PJ.F. Baskett, 
Dr K. Budd, Dr J.E. Chariton, Dr E.B. Lewis. 


Working Party on Anaesthetic Services for Smaller Obstetric Units 


Professor M. Rosen (Chairman), Dr P. Morris (Secretary), Dr 
W.L.M. Baird, Dr Elizabeth G. Bradshaw, Air Commadore 
C.A.B. McLaren, Dr Nancy Redfern (JAG), Dr J. Thorburn, 
(OAA), Dr Rosemary MacDonald (OAA), Dr Barbara Morgan 
(OAA), Dr Wendy Scott. 


Working Party on Assistance for Anaesthetists 


Professor M. Rosen (Chairman), Dr Margaret L. Heath 
(Secretary), Dr D.S. Arthur, Dr J. Edmonds-Seal, Dr M.T. 
Inman, Dr §.M. Lyons, Professor M.D. Vickers. 


Working Party on High Dependency Units 


Dr J.F. Searle (Chairman), Air.Commadore C.A.B. McLaren, 
Professor G. Smith, Dr J.A.W. Wildsmith. 


Specialist Societies 
President (Chairman), 


Representatives from: 

Age Anaesthesia Association, Association of Cardiothoracic 
Anaesthetists, Association of Dental Anaesthetists, Association of- 
Paediatric Anaesthetists-of: Great-Britain- and- Ireland,-Faculty-of 
Ansesthetists, RCS of England, History -of Anaesthesia Society,- 
Intractable Pain -Society,.-Junior -Anaesthetists’--Group, Neur-.--.. 
ological Anaesthetists’..-Travelling. Club, .Obstetric._Anaesthetists’ 
Association, Plastic Surgery and Burns Anaesthesia. 


Archives Working Party 


Dr T.B. Boulton (Honorary Archivist and Chairman), Dr D.J. 
Wilkinson (Honorary Curator, Charles King Collection of 
Historical Apparatus), Dr I. McLellan (Honorary Librarian). p 


The Executive Officers of the Association are ex-officio. Members- 
of all Committees and Working Parties above. 


Anaesthetics’ Subcommittee of the CCHMS 


Dr J. Edmonds-Seal (Chairman), Dr M.M. Burrows, Dr P. 
Morris. Dr Jane Chestnut (JAG). 


Junior Anaesthetists’ Group 


Dr G.W. Hamlin (Chairman) (until April 1988), Dr D.L. Paul 
(after April 1988), Dr A.D.J. Nicholl (Secretary) (until April 
1988). Dr Jane Chestnut (after April 1988), Dr P.J.F. Baskett 
(Council representative) (until April 1988), Dr P. Morris (after 
April 1988), Dr Anne Blythe (until April 1988), Dr G. Fitzpatrick 
(until April 1988), Dr P.J. Matthews (until April 1988), Dr P. 
Ritchie (until April 1988), Dr Maggie Smith (until April 1988), Dr 
G. Clarke, Dr D. Howes, Dr D. Laird, Dr A. Mackenzie, Dr J. 
O'Dea. Dr M. Platt, Dr A. Skidmore, Dr Elizabeth Spencer. 


Honorary Adviser on Technical Exhibitions 


Dr R.S. Vaughan. 


UEMS Representative 
Dr W.R. MacRae. 


Faculty Advisory Panel on the Training of Anaesthetists (REA S) 


Dr T.B. Boulton, G.W. Hamlin (JAG) (until April 1988), Dr D.L. 
Paul (JAG) (from April 1988). 


National Resuscitation Standards 


Dr P.J. Baskett. 


Manpower Advisory Panel 


Professor A.P. Adams, Dr G.W. Hamlin (JAG) (until April 1988), 
Dr Elizabeth Spencer (JAG) (from April 1988). 


City of London Guilds (ODAS) 
Dr M.T. Inman 


Joint Committee for Higher Training of Anaesthetists 


Dr P. Morris. Professor G. Smith (until October 1988), Professor 
W.S. Nimmo (from October 1988), Dr G.W. Hamlin (JAG) (until 
April 1988), Dr P.L. Heath (JAG) (from April 1988). 


Trustees of the Anaesthetists’ Academic Foundation 


Dr H.C. Churchill-Davidson (until June 1988), P.J. Helliwell (until 
June 1988), Dr W.D. Wylie (until June 1988). 


Working Party on Pre-anaesthetic Check Procedures 


Professor A.P. Adams (Chairman), Dr P. Bickford-Smith, Dr J.D. 
Henville, Dr N.I. Newton. 


Joint Working Party on Services for Chronic Pain Relief 


Dr K. Budd (Chairman), Dr J.E. Charlton, Dr A.W. Diamond, Dr 
F.R. Ellis (Faculty of Anaesthetists, RCS of England), Dr P.J.D. 
Evans (Faculty of Anaesthetists, RCS of England), Dr D. Hatch. 


Working Party on Minimal Monitoring 
Professor A.P. Adams (Chairman), Dr J.E. Charlton, Professor 
M.K. Sykes. 


Working Party on Theatre Utilisation 


Professor M. Rosen (Chairman), Dr J.E. Charlton (Secretary), Dr 
Margaret L. Heath, Dr E.B. Lewis, Dr J.R.E. Jenkins, Dr A.F. 
Naylor, Dr A.M. Reid, Dr J.S.M. Zorab. 


Annual Report of Council 1987-1988 287 


Intensive Care Advisory Group 


Dr J.F. Searle (Chairman), Dr M. Branthwaite, Dr Doreen 
Browne, Dr M.T. Inman, Dr J.C. Stoddart, Dr M. Telfer, Dr 
J.A.W. Wildsmith. 


Duties of Chairmen of Divisions of Anaesthesia 


Dr L.T. Rees (Chairman), Dr P. Morris (Secretary), Dr D.S. 
Arthur, Dr J. Edmonds-Seal, Dr S.M. Lyons, Dr Anna-Maria 
Rollin, Dr D. Paul (JAG). 


Working Party on Stress Amongst Trainees in Anaesthesia 


Dr P.J. Helliwell (Chairman), Dr M.P. Coplans (Secretary), 
Representatives of Council. Dr P.J.F. Baskett (Council repre- 
sentative on JAG), Dr J. Edmonds-Seal, Dr M. Inman, Dr J.F. 
Searle, Professor G. Smith; Representatives of Faculty Tutors, 
nominated by the Dean: Dr Angela Mackersie, Dr M. Rucklidge; 
Representatives of JAG, Dr G.W. Hamlin (Chairman of JAG), Dr 
A. Nicholl (Secretary of JAG); By invitation of the Chairman Dr 
C. Verghese, Miss Jenny Firth-Cozens. 


Association Linkmen 


Names are grouped according to Regional Health Authority 
(Area in Scotland); the order of names within each group is 
arbitrary and without significance. 


England 
Northern (R.H.A. 1) 


D.J.H. Daniel (Hartlepool); 1.F. Riddle (South Teeside); R. 
Goodwin (Durham); D.C. Townsend (South West Durham), K.S. 
Cameron (North West Durham), C. Beeton (Darlington); I. 
Anderson (Hexham); D.J. Greaves (Ashington); M.R. Bryson 
(Newcastle Central Section); S.K. Greenwell (North Tyneside); S. 
Srivastava (South Tyneside); M. Marshall (Newcastle Western 
Section); P. Copeland (Newcastle Eastern Section), G. Harris 
(North Tees); R.M. Freeman (Cumbria); A.E. Brown (Gosforth), 
G. Earnshaw (Barrow-in- Furness). 


Yorkshire (R.H.A. 2) 


T.D. Biswas (Pontefract), S. Firn (Wakefield), J.M. Roberts 
(Leeds University Hospital), T.M. Jack (Leeds General Infirmary); 
J.P. Payne (Dewsbury); L.A.M. Sharaf (Huddersfield), A.F. Stakes 
(Halifax); S.G. Jones (Airedale); M.J. Wade (Bradford), G.J. 
MacWhirter (Harrogate); J.D. Kinnell (York); G.T. Whitfield 
(Scarborough), D.P. Winder (Hull); J.M. Clark (Grimsby), P.J. 
Bickford-Smith (Leeds). 


Trent (R.H.A. 3) 


J.V.B. Mundy (Hallamshire Hospital, Sheffield); G.P.M. Clark 
(Northern General Hospital, Sheffield); P.J. Mawson (Rotherham); 
B. Milne (Doncaster); P.S. Gadgil (Barnsley); C.D.D. Hutter 
(Nottingham); A.J. Whitaker (Mansfield), J.F.W. Thompson 
(Scunthorpe); J.R. Bowers (Lincoln); A.G. Cole (Leicester); M.J. 
Wolfe (Chesterfield); P. Smith (Worksop); M. Bexton (Boston); J.S. 
Mason (Newark); G.C. Crabbe (Stamford); A. Chaffe (Sheffield). 


East Anglia (R.H.A. 4) 


A.J. Pearce (Newmarket); P.J. Keep (Norwich); S.G. Harrison 
(Ipswich); J.R.O. Jenkins (Great Yarmouth); R.N. Francis (King’s 
Lynn); J.M. Collis (Papworth), C.W. Glazebrook (Cambridge); 
E.A. Maher (Bury St. Edmunds). 


North West Thames (R.H.A. 5) 


P.J. Bennett (Middlesex); P.F. Knight (St. Mary's); B. Sanderson 
(St. Stephen's); R.L. Hargrove (Westminster); R.E. MacLaurin 
(Harefield), W.J. Hegarty (Hillingdon); P. Chakrabarti (West 


288 Annual Report of Council 1987-1988 


Middlesex); M. Meurer-Laban (King Edward VII, Ealing); J. 
Lumley (Hammersmith); J. Stevens (Charing Cross); D.C. White 
(Northwick Park); E.S. Walsh (Central Middlesex); A.E. Nicol 
(Barnet); 1.J. McCallum (Stevenage); R.W. Gabriel (Luton); R. 
Chakrapani (Bedford); A.R. Deacock (Royal National Ortho- 
paedic), G.M.D. Archer (Royal Marsden Hospital), J. Ormrod 
University College Hospital); D.B. Ellis (St. Peter’s and St. Paul's), 
G.M. O'Sullivan (Watford); Z.P. Shah (Welwyn Garden City); 
B.C. Bradburn (Kent); M.J. Boscoe (Ealing). 


North East Thames (R.H.A. 6) 


S.K. Coombes (St. Andrew’s and Hackney); D.J. Wilkinson (Str. 
Bartholomew's Hospital), J.D. Hill (Epping); D.G. Rees (Whipps 
Cross); P.J. O’Shea (The London Hospital), S.A.I. Helwa 
(Enfield); P.H. Simmons (Royal Northern and North Middlesex), 
M.S. Pegg (Royal Free); P.M. Bashir (Barking); G.B. Rushman 
(Southend); P.O. Bodley (Romford); R.W. Griffin (Colchester); 
R.A. Spilsbury (Chelmsford); L. Chippendale (Whittington 
Hospital); J.L. Handy (Danbury); D.A. Thomas (Harold Wood 
Hospital); E.P. Gibbs (Essex); E. Javed (Barkingside); S.K. 
Hepton (Brentwood). 


South East Thames (R.H.A. 7) 


A.R. Thompson (Hastings); B. Steer (Eastbourne); T. Murray 
(Brighton), E.A. Proctor (Canterbury), E.B. Lewis (Ashford); H, 
Singh (Dartford); P.E. Daly (Greenwich); M.A. Thompson 
(Lewisham, North Southwark and Guy's Hospital); I.M. Corall 
(King's College); J.A. Mathias (St. Thomas’s); C.J. Barham (Kent 
and Sussex); F.E. Bennetts (Medway); W.A.L. Rawlinson 
(Cuckfield); J.B. Smith (London Hospital); E. Sumner (Great 
Ormond Street); N. Fletcher (London); N.G. Fisher (Hove); K.P. 
Kyriakou (Ealing). 


South West Thames (R.H.A. 8) 


B.M. Dempsey (Ashford); R.C. Brookes (Croydon), J.R. Fozard 
(Guildford); D.A. Wright (Kingston on Thames); H.R. Waters 
(Worthing); J.C. Missen (Chichester); J.F. Lees (Sutton and West 
Merton); D.C. Hughes (Surrey); A.C. Thurlow (St. George’s); 
A.M, Rollin (Epsom); I. Sutherland (Frimley Park); D.A. Young 
(Caterham), 


Wessex (R.H.A. 9) 


K.J. Gill (West Dorset); R.N. Packham (Bournemouth and Poole); 
C.D.G. Evans-Prosser (Basingstoke); R.W.D. Clunie (Winchester); 
A.D. Logan (Isle of Wight); P.W.R. Smethurst (Salisbury); R. 
Porteous (Swindon); D.T. Protheroe (Bath); A. Turrall (Ports- 
mouth), J.H. Winder (Southampton); S.S. Barker (Aldershot). 


Oxford (R.H.A. 10) 


M.E. Ward (Oxford); A.B. Lodge (Northampton); E.M.C. Ernst 
(Stoke Mandeville); N. Allison (High Wycombe); B.J. Kahn (East 
Berkshirey, T.G. Smith (Reading); M.J. Cowen (Milton Keynes); 
E.M.L. Baer (Banbury). 


South Western (R.H.LA. 11) 


R.W. Johnson (Bristol); R.M. Weller (Frenchay Hospital, Bristol); 
J.T. Mulvein (Southmead Health District Bristol); G. Jephcott 
(Weston-super-Mare); C. Harvey (Cornwall and I.0.S. Health 
Authority); P.W. Brighten (Barnstaple); W.B. Clarkson (Exeter); 
J.L. Thorn (Torquay); R.H.M. Hodgson (Plymouth), A.N. 
Burlingham (Cheltenham); F.G. Hall (Yeovil). 


West Midlands (R.H.A. 12) 


M.D. Milne (Wolverhampton); A. Leslie (Walsall); A. Patel (West 
Bromwich), V. Gnanadurai (Stourbridge); M.A.H. Lewis (Coven- 
try); E.R.S. Hooper (Good Hope); J.M. James (Birmingham); J. 
Hurdley (Selly Oak); K.K. Dutt (Dudley Read); A.P.F. Jackson 
(Queen Elizabeth); D.G. Tweedie (Warwick); D.W. Eyre-Walker 
(Stafford); W.N. Ramsden (Stoke); C.T. Major (Shrewsbury); P.V. 
Scott (Bromsgrove); I.P. Hine (Hereford); N.S. Kaduskar 
(Nuneaton); N.O. Jones (Worcester), J.W. Martin (Burton on 
Trent). - 


Mersey (R.H.A. 13) 


AK. Ray (North Wirral); J.S. Spriggs (Wirral); E.C. Howard 
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Notice to contributors to Anaesthesia 


Manuscripts will be reviewed for possible publication on the understanding that they are being submitted to one journal at a time 
and have not been published, simultaneously submitted, or already accepted for publication elsewhere. This does not preclude 
consideration of a manuscript that has been rejected by another journal or of a complete report that follows publication of preliminary 
findings elsewhere, usually in the form of an abstract. Investigations performed on man must conform to appropriate ethical standards 
including voluntary, informed consent and acceptance by an ethical committee. Articles accepted become copyright of Anaesthesia. 

Contributors are requested to submit two copies of manuscripts. They are also advised to retain a third copy as the Editors cannot 
accept responsibility for the loss of manuscripts in the post. The covering letter should be signed personally by all the authors and 
careful consideration should be given to the decision to include more than five authors. Articles should be forwarded to: 

Dr J. N. Lunn, Editor of Anaesthesia, Department of Anaesthetics, University Hospital of Wales, Heath Park, Cardiff CF4 4XW, UK. 
PREPARATION OF MANUSCRIPTS 
Articles for Anaesthesia should be prepared in accordance with Uniform requirements for manuscripts submitted to biomedical journals 
(British Medical Journal 1979; 1: 532-5) except that the titles of journals in the reference section should be given in full (see below). A 
reprint of these requirements of which this notice is a summary, can be obtained from the British Medical Journal price 50 pence (UK). 

Type manuscripts on white bond paper, 20.3 x 26.7 cm or 21.6 x 27.9 cm (8 x 104 in. or 8} x 11 in.) or ISO A4 (212 x 297 
mm) with margins of at least 2.5 cm (1 in.). Use double, and preferably triple, spacing throughout, including the references. Please do 
not use a dot matrix printer, particularly one with poor quality descenders or ascenders. Unseparated, fan-folded manuscripts may be 
returned to the author. The manuscript should consist of the following sections in this order each beginning on a new page: title page, 
summary and key words, text, acknowledgments, references, individual tables, and legends for figures. 
Number pages consecutively, beginning with the ttle page. 


THE TITLE PAGE 

The name of the author and the address to which proofs and other correspondence are to be addressed should appear in the top left-hand 
corner of the sheet. 

The main title should be restricted to five words if this is possible. It should be typed in capitals across the centre of the title page. 
A subsidiary title of not more than 12 words may be supplied if this is considered to be necessary. This should be typed in lower case 
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The names of the authors should be typed IN CAPITALS across the title page immediately beneath the titles without degrees or 
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name of the last author. 
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A full postal institutional address should follow the names, degrees and appointments. Correspondence will normally be addressed to 
the first author but, if it is desired to direct correspondence other than to the first author, or if different authors belong to different 
institutions or departments, a separate sentence should be added: this should start on a new line and begin ‘Correspondence should 
be addressed to...’ and a full postal address should follow. 


SUMMARY AND KEY WORDS 

Start a new Sheet 

The second page should carry a summary of not more than 150 words. The summary should state the purpose of the study or 
investigation, basic procedures, main findings and their statistical significance, and the principal conclusions. 

Do not use abbreviations except for units of measurement (e.g. mg, cm, etc.). l l 
Key (indexing) words. Below the abstract, provide and identify as such, three to 10 key words or short phrases that will assıst 
indexers. Use terms from the Medical Subject Headings list from Index Medicus. The Editor may modify these at proof stage to 
conform with agreed practice of certain other anaesthetic journals in the English language. 


COPYRIGHT OFFPRINTS l cae NS ere 

Authors submitting a manuscript do so on the understanding that if it is accepted for publication, exclusive copyright in the paper 
shall be assigned to the Association. In consideration for the assignment of copyright, the Publisher will supply 25 offprints of each 
paper. Further offprints may be ordered at extra cost; the copyright assignment form and the offprint order form will be sent with 


in other works. 


THE TEXT 

Start a new sheet l E l l p 
The text of observational and experimental articles, case reports, etc. is usually divided into sections with the headings /ntroduction, 
Methods, Results and Discussion. Long articles will need subheadings within some sections to clarify their content. , 
Letters for the correspondence pages should be double spaced and prepared in accordance with the format in a recent copy O 
Anaesthesia. 
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(i) CAPITALS across the centre of the page. 
(ii) Underlined words l 5 
Th hould be typed at the left-hand side of the page above the paragraph which they precede. 
(iii) Underlined montis A the beginning of a paragraph. These may either be followed by a full stop or form part of the sentence of 
the paragraph. 
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JOURNAL 

Standard journal article—(List all authors) 

SoteR NA. WASSERMAN SI, AUSTEN KF. Cold urticaria: release into the circulation of histamine and eosinophil chemotactic factor of 
anaphylaxis during cold challenge. New England Journal of Medicine 1976, 294: 687-90. 
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The Committee on Enzymes of the Scandinavian Society for Clinical Chemistry and Clinical Physiology. Recommended method for the 
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BOOKS AND OTHER MONOGRAPHS 
Personal author(s) 
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Corporate authors 
American Medical Association Department of Drugs. AMA drug evaluations, 3rd edn. New York: Publishing Sciences Group, 1977. 
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TABLES 
Do not include tables in the text. Start a new sheet for each table and space the material adequately. The author(s) name(s) should 
appear in the top right-hand corner. 
Indicate the approximate position of each table in relation to the subject matter of the text in the left-hand margin of the appropriate 
page on the manuscript. Do not submit tables as photographs. Number tables consecutively with arabic numerals. Supply a brief title 
for each. Give each column a short or abbreviated heading. Place explanatory matter in footnotes. Explain in footnotes all non- 
standard abbreviations that are used in each table. For footnotes, use the following symbols in this sequence: *, t, $, §, ||, f, **, Tt; 
etc. Identify statistical measures of variations such as SD and SEM. Legends for tables should appear on the face of the table. 

Cite each table in the text in consecutive order and mark the approximate position of the table in the left-hand margin of the text. 


FIGURES 

Each figure should be separate. Do not include figures in the text but collect together in an envelope or folder. 

Indicate the approximate position of each figure in relation to the subject matter of the text in the left-hand margin of the appropriate 
page of the manuscript. Drawings, charts and diagrams should be submitted in black indian ink on a smooth white card and should 
be about twice the size of that desired in the published version with no lettering. Full plate, glossy black and white photographs will 
be accepted if they are sufficiently clear. All letters and numerals required on the face of figures must be clearly typed or written on 
tracing paper firmly attached with self-adhesive tape to the back of the figure and folded over from the front as a cover. They will 
then be printed in the style of Anaesthesia in the exact location indicated. Identify each figure by its sequential number in pencil on 
the reverse of the illustration and include the title of the paper and the authors’ names. Mark the top of the illustration on the reverse 
by an arrow and the word ‘Top’. 

All sources of identification of patients must be removed. 


LEGENDS FOR FIGURES 

Start a new sheet 

Type legends for illustrations double spaced with arabic numerals corresponding to the illustrations. When symbols, arrows, numbers 
or letters are used to identify parts of the illustrations, identify and explain each one clearly in the legend. 


CONVENTIONS, ABBREVIATIONS AND STATISTICS 

Statistics and measurements should be given in figures except that numerals one to nine should be in words if not followed by a 
measurement symbol (e.g. ‘two patients’ but ‘2.0 mg’). The Système International (SI) will usually be used except that vascular 
pressures will be recorded in mmHg and cmH,O. Imperial measurements will not be used except in an historic context. The 24 hour 
clock will be used. 

Contributors are advised to study the SI Conversion Tables provided in the January 1978 issue of Anaesthesia, Units, Symbols and 
Abbreviations (A Guide for Biological and Medical Editors and Authors) published by the Royal Society of Medicine, London WIM 
8AE, and Uniform requirements for manuscripts submitted to biomedical journals (British Medical Journal 1979; 1: 532-5). 

The statistical tests used in the report should be stated clearly. Results should include 95% confidence limits for the main findings 
and probability estimates. 


LETTERS FOR PUBLICATION 
Should be addressed to Dr J. N. Lunn, Editor of Anaesthesia, Department of Anaesthetics, University Hospital of Wales, Heath 
Park, Cardiff CF4 4XW, UK. 

Letters should be typewritten on one side of the paper only and double spaced with wide margins. Copy should be prepared in the 
usual style and format of the Correspondence section. Authors must follow the advice about references and other matters above. The 
degrees and diplomas of each author must be given in a covering letter which must be signed personally by all the authors. 

Correspondence presented in any other style or format may be subject to considerable delay and may be returned to the author for 
revision. 


The editors regret that failure to comply with the above requirements may result in a delay in publication of accepted papers. 


REVIEW JOURNALS 
This journal is covered by Current Contents, ASCA, the Science Citation Index and Index Medicus. 
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Edited by 
Parveen J. Kumar & Michael L. Clark 


This completely new short textbook of medicine 

has been written for doctors and clinical students. 
It is a compact yet comprehensive account of modern 
clinical medicine invaluable as an update for doctors in practice. 





Each of the twenty chapters is structured to include pathophysiology, 
diagnosis and treatment, with many illustrations, highlighted text and tables. 


Written in a concise stimulating style with a very detailed index and full cross- 
referencing, this text will serve as an excellent source of first reference or as a 
summary of current practice. 


07020 11371 101lpp 448ills Pb 1987 
Bailliére Tindall (UK) £17.50 


oe PARVEEN J. KUMAR BSc, MD, MRCP is a Senior Lecturer at The Medical College of 
St Bartholomew's Hospital, London, and an Honorary Consultant Physician at St Bartholomew's 
Hospital and the City and Hackney Health District. 


oe MICHAEL L. CLARK MD, FRCP is a Senior Lecturer at The Medical College of St Barth- 
olomew’s Hospital, London, and a Consultant Physician at St Bartholomew's Hospital, London, and 
a Consultant Physician at St Bartholomew's Hospital and the City and Hackney Health District. 


Available from booksellers: 
In case of difficulty please contact: Bailliére Tindall/ W. B. Saunders, BAILLIERE TINDALL 
High Street, Footscray, Sidcup, Kent DA14 5HP. Tel: 01-300 0155. W. B. Saunders Company 


Specifications and availability are subject to change without prior notification. Harcourt Brace Jovanovich, Publishers 
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European Young Anaesthesia 
Researchers Group 


A meeting of the European Young Anaesthesia Researchers Group will 
be held on 

THURSDAY AUGUST 31st 1989 

in conjunction with the Annual Meeting of the European Academy of 
Anaesthesiology in Bonn 





Applications to present a paper at this meeting are invited from young researchers 
based in Departments of Anaesthesia and/or Intensive Therapy within Europe. 
Applicants need not be Members of the European Academy of Anaesthesiology. 


Abstract Forms are available from: 

Professor C. Prys-Roberts 

Sir Humphry Davy Department of Anaesthesia, 
University of Bristol, 

Bristol Royal Infirmary, 

BRISTOL BS2 8HW 

United Kingdom. 


Abstract Forms should be completed in English, and submitted, no later than 1st 
May 1989 to Professor Prys-Roberts at the above address. 


Abstracts will be reviewed anonymously by a panel of 6 referees. 


Abstracts accepted for presentation will be published in the European Journal of 
Anaesthesiology. 


There will be a modest registration fee (DM 50.-) for applicants whose papers are 
accepted, to cover the costs of the EYARG meeting only. Successful applicants 
may also attend the Scientific Meetings of the European Academy at no extra cost. 
An additional charge will be payable for participation in any part of the Social 
Programme of the European Academy. 
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